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PREFACE. 

in the last of four works commenced at the same time and sys- 
tematically completed, the Author presents to the Public a work, 
which is based on a thoroushn study of Mediaeval and Renaissance 
architecture, and is intended to elucidate the architecural 
problems of the present day in Seneral and particular, in acc- 
ordance with with the principles of Tectonics (Esthetics). It 
is in reality a condensation of the intellectual work, that 
must be done in all architectural designing, so that if the 
conditions for a solution of the problem are given, one may 
easily and quickly find the correspondins form or motive.The 
form finally assumed by this motive depends on circumstances, 
and is the artistic work of the Architect. The book is at the 
same time a manual of architectural form and composition. 

It is made possible for the architect to conncetedly review 
the more important ideas, to which his problem directly leads, 
so that nothing essential to the artistic treatment of his de- 
sign may be omitted; he has only to decide what motive best 
corresponds to the problem, when merely the leading idea of i 
its form is given. 

As in my Tectonics,I assign to construction the first+place 
in the artistic treatment of Architectural and engineering 
structures. So far as the artistic form may be influenced by 
construction, I have sought to base it on constructive prin- 
Ciples. One, who is guided by the principles of Tectonics, will 
correctly solve every problem. The result of this methodical 
procedure is a&@ Renaissance style, modern in principle, more or 
less similar to the ancient styles and the Italian Renaissance, 
as well as to Mediaeval architecture. Here reason takes the 
rlace of any historical or traditional restraints; reflection 
decides what. is right in any particular case; after reason at- 
tains its end, fancy enters on its right of endowing the motive 
already found with its proper form ~ 

In many cases, I have restricted myself to the rules of the 
Dresden school, as being that in which Modern Renaissance arch- 
itecture is most carefully treated, under the guidance of its 
excellent instructor, the late Professor Hermapn Nicolai. 

Tne fine-grained sandstone of Saxon Switzerland is employed 
for building in Dresden. Hence the dimensions are made as small 
as possible. Larger dimensions are common in other cities, xk ) 
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3 
where harder stones are to be obtained. The usually massive 
dimensions of the Italian Renaissance are seldom found in 
our less brilliantly lighted North, which compels us to place 
the axes of the windows nearer each other. The Italians were 
compelled to soften the light to a certain degree, while we 
seek to concentrate it. The dimensions of Italian Renaissance 
buildings are therefore always either too massive or too weak, 
bulldings are therefore always either too massive or too weak, 
if directly transferred to the North; too massive, because 
corresponding to a larger scale of the building; too weak, be- 
cause intended for a stronger light. In many cases, it is best 
to be acquainted with a minimum rule, suited to our conditions. 

The work will not be found exhaustive; many will miss what 
the consider to be of great importance, some will possess add- 
itional materials, while yet others may find certain portions 
treated too briefly or too fully. The Author will be contented, 
if theileadinsg ideas are found usable, and are treated with 
sufficient fulness. Those persons, who have ever sought to 
consider abundant materials from a general point of view, will 
realize the difficulty of satisfying every reader and of writ- 
ing a work, whose different portions shall be symmetrically d 
developed, neither too broadly nor too concisely. 

fhe great number of woodcuts required for the work, necessi- 
tated the simplest mode of treatment. As the book is intended 
for the use of architects, who have passed through their peri- 
od of study, it is proper that the sketches should only be 
sufficient to be clearly understood, just such as are drawn 
bg the instructor on the blackboard with crayon. 

For the benefit of those desiring to use the work, who neith- 
er possess nor are acquainted with my Tectonics, the most imp- 
ortant conclusions of that work are briefly collected; they 
are leading ideas of decided importance. 

Berlin. Jan. 1883. The Author. 
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Recapitulation of the more important laws of general 
Tectonics. 
Section 1. Esthetic Principles. 

1. The esthetically agreeable is only unity in itself, or a 
unity composed of many. 

2. The mode of connection of the many must either be evident 
of be easily divined. 

3. A deviation from unity is disturbing, if without suffici- 
ent reason. 

4. With a sufficient reason, this deviation produces a great-— 
er pleasure than unity, since it is the beginning of variety. 

5. The simplest form of variety in unity, for all visible 
things, is Symmetry. 

6. From a higher point of view, equilibrium surpasses symme- 
try in agreeableness. 
7- The unifying connection of the many excludes everything 

incommensurable or incomparable, as a disturbing element. 

8. From a higher stand-point, the unifying connection of the 
many must accord with an idea,sugsested by the whole, we term 
this requirement, which must be satisfied, that of internal 
trath. 

9. Further, the whole must harmonize with the subject, which 
it represents, or with the purpose it subserves, and with the 
means of its realization. This is the requirement of external 
truth. 

10. The agreeableness changes with the component factors, 
connected with the appearance of unity or variety. The whole 
must be in harmony with these associative factors. 

11. Variety demands contrasts of complementary peculiarities. 
Contrasts may only occur between comparable things. Contrasts 
require preparation, adjustment or solution. Croups of contr- 
asting effects may be combined together, thus enhancing the 
effect of variety and unifying connection. The results of con- 
trasting effects consist in converging or diverging, gradual | 
or rapid, increase or diminution of pleasure or disgust. 

12. As in nature, so in art and tectonics, the end must be 
attained in the simplest way. The complete harmony of form and 
purpose is the indispensable requirement of all beauty in tec- 
tonics, and demands the absolute purity of the external appear- 
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appearance of the object, as the lowest step of the beautiful, 
on the one hand, on the other being the agreement of the qual- 
‘ity of the form with the purcose. 

13. The principle of internal and external truth implicitly 
comprises the requirement of the characteristic, i.e., of the 
prominence of the distinctive characteristics of different 
things; idead aims require the placing of those things of sec- 
ondary importance in the background, on reasons of essential 
propriety or conventionalization, that modification of form, 
required by the purpose. 

14. Symbolization, or the representation of what cannot be 
directly represented by means of external signs, comprises the 
personification of general conceptions, of religious ideas, 
whose reality is only perceptible to the mind, or which are in- 
visible or too great to be seen as a whole, of complex things | 
by a simple token. Symbolical acts, ceremonies and objects, 
and monuments, are means of expression for the personification 
of Art. 

Section II. The geometrical Hlement in Tectonics. 

1. The point is the symbol of unity because it is the simpl- 
est geometrical construction. 

2. With a pair of points is connected the idea of symmetry 
and equilibrium, according to their relation to a horizontal 
plane, Whether right ana left, above and below, before and 
behind it, and whether the line joinins them is divided into 
equal or unequal parts. 

3. The point as beginning, middle or end point, focus or 
centre of sravity, requires special prominence as a unity, in 
tectonics, where it is the special in the general, and is 
characteristic. An intermediate point only needs to be accented. 

4. The division of a linear magnitude into two or three equal 
parts is pleasing from its symmetry, or as a group, if the mid- 
dle part be prominent; if the middle part be less or greater 
than the side parts, the second group is more pleasing thak 
the first, on account of the accent placed on it. 

5. Divistions into three, four or five parts, are pleasing 
if the middle or end parts are accented. 

6. With a division into more than three, four or five parts, 
the whole toses its distinctness, and its agreeableness dimin- 
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7+ By division into a sreat number of parts, the series rep- 
resents a conformity to law, whose agreeableness increases, if 
it be composed of periodically recurring divisions and groups, 
enhanced by interruptions. 

S. The grouping of individual points around another may fol- 
low a centric or excentric arrangement. 

9» The division of a surface may be:- a, linera; b, according 
to two rectangular axes, o: to three axes making angles of 60° 
witn each other; c, according to axes independent of the forms 
of the elements of the surface: d, centric or excentric. 

Linear division of surfaces may occur, which consists of re- 
ally harmonizing elements, in which both directions are equally 
accented, right and left of the longitudinal axis, and there- 
fore equilibrate each other, or in which these differ from 
each other. 

10. Division of surfaces according to two or three axes, we 
term web systems; that according to axes independent of the 
form elements, we call embroidery, mosaic, braid, lattice, knit, 
Chain, net or cell systems, according to the mode of constrac- 
tion employed. 

li. The centric and excentric division of surfaces produce 
radial and spiral arrangements. 

iz. A great many regular mathematical curves, never employed 
in Art, possess a decided esthetic importance as forms of motion. 

13. The distribution of points in space may be placed under 
one of the systems of crystallography, regular, quadratic, rh- 
ombic, hexagonal, as well as under the three clinical systems 
with inclined axes. 

14, Spaces may be divided by planes into cubic, parallelopi- 
pedic, rhombohedric and tetratedric elements, and by combining 
these forms, it may be entirely occupied by rhombic. dodecahed- 
ric elements. . 

15. With the ideas of above, below, right, left, before, be- 
hind, within and without, are associated the ideas of values, 
and with these are joined those of coordination, subordination 
and independence. 

Section III. Form. 
I. The Form itself. 
1. Nothing belongs to pure perception, that lies within or 
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Without the forn. 

2 The more completely the peculiarities of the ground forms 
are presented to the actual perception, the more favorably they 
appear to the esthetic sense. 

3. The more the characteristic relations of pure perception 
are changed to actual perception, the more useful will these 
be in esthetic respects. 

4. Crystalline forms are actually perceived by means of the 
prominence of their angles, edges and surfaces, and this is 
made possible by the optical peculiarities of the material. To 
make the axes visible, mark the angles, central points of edges 
and surfaces, and planes of cleavage, which assists the actual 
perception. 

9° Round bodies only appear in relief through optical pecul- 
larities, and this appearance is heightened by meridians, by | 
drawing generatrices, and by the actual prominence of axes, 
centres,and foci, as well as of tangential surfaces. 

B. Relations of purpose and form. 

6. very form that hinders the attainment of an end is to 
be avoided in Tectonics; every other one is to be sought, whi- 
ch may further the satisfaction of a purpose. 

7+ One important condition of the form treatment lies in the 
capability of combination of the elements of a structure. 

S. The capability 6or separation of a construction may deter- 
mine its form treatment. 

9. The form may be determined by the purpose, in that in sen- 
eral it cannot be found, unless the latter is given. 

10. The form may be entirely independent of the purpose. 

11, The selection of a form may thus far be determined by 
the purpose, that by its means the end may best be attained. 

12. The form,theoretically most tasteful may be less adapted 
to fulfil a certain purpose than another, owing to accidental 
circumstances. 

13. A modification of form is permissible, through the possi- 
bility of the misuse of the peculiarities of an object for an- 
other purpose. 

14. Modification of forms may be required by the number of 
modes of application. 

15. The forms may remain constant, even if the purpose be 
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16. The modification of forms depends on the number and suc- 
céssion of the purposes for which, and according to which, the 
article may be employed. 

17. The capacity for uSe* lessens: gi tb aneth=. autrer ene ee 
-48._The*constructionsmay be destroyed: by a: singte. sases Tse 
19. Form may be defendent on an entire series of purposes. 
20. If several peculiarities of no be simultaneously 
applied to several purposes, its form*treatment is a function 
of its peculiarities and its purpose. | 

21. If these peculiarities be empléyed for different purpos- 
esat considerable intervals of time, the form may chanse in 
accordance with the purpose and peculiarities. 

22. If a series of purposes are subordinated to each other, 
their succession determines the form treatment. 

23. Coordinate purposes require a form treatment which takes 
both into account. 

C. Relation of Material and Form. 
a. Relation of coherence. 

24. Forms of uniform resistance are employed for economy of 
weight, material and work, or of cost; the difficulty of cons- 
tructing these causes the preference of approximate forms to 
those theoretically correct. Forms of absolute resistance are 
not only preferable for all structures subject to intense for- 
ces, but are most pleasing, since their capacity for resisting 
Strain is apparent. 

25. The use of approximate instead of exact forms of uniform 
resistance is an expedient for varying and animating the out- 
line, while retaining the same enveloping form. 

26. In case of bodies subject to but small external forces, 
forms of uniform resistance are to be avoided, and more decid- 
ed changes of cross section are required. 

b, ce The Material, its preparation and combination. 
I. Building gonstruction. 
A. Building Materials. 

27. General laws for the form treatment of buildings materials 
cannot be established; they change with the quality of the ma- 
terial and the purpose to ahich it is applied. But the follow- 
ing are valid in special cases. 

Hard stones, wrought with difficulty, should be dressed as 
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little as possible and be simply treated+if polished;slight c 
curvatures are preferable for small forgs, strong curvatures 
for large ones. Softer stones, like serpentine and marble, may 
be turned. sg 

28. Hard stones wrought with diffiénity, as well as coarse 
Srained stones and portous stones, are generally suitable for 
those structural uses in architecture and engineering, which 
are subject to severe external forces. 

29. Uncoursed stones correspond to Cyclopeéan masonry, cours- 
ed stones to squared stonework. 

30. To save work and obtain a stronger bond, the stones sho- 
uld be as large as possible. 

31. Parallelopipedic blocks of stone composing the parts of 
a structure require a suitable mode of jointing to save mate- 
rial and work; the joints should never be employed as a purely 
decorative expedient where no joints are required by the cons- 
truction. Parts of the building may be divided by joints, but 
the height of its members should never exceed the maximum hei- 
ght possible of quarry bed. 

32. The fineness of the grain and the magnitude of the forms 
employed, as well as the distance from the eyes of the obsery- 
er, determines the mode of cutting employed for the external | 
surface of the stone, and the direction of the strokes must be 
suited to the downward flow of the water. 

33. The beauty of dark stones is much enhanced by poe 
that of light stones but slightly. . 

34. The forms of bricks may be similar to those of soft sto- 
nes, if unburnt; like those of hard stones, if burned. 

35. The forms of pressed bricks should be bounded by plane 
or cylindrical surfaces, or be impressed by a mould. . 

26. The forms of modeled and burned clay are limited in dim- 
ensions, relief and projection, by the shrinkage and cracking 
of the clay, as well as by the difficulty of an amiform burn- 
ing, and by the flexibility of the material. 

37. The dimensions of a brick determine the dimensions of 
all ornamental terra cotta blocks, and of blocks of cut stone 
used in the same construction, and limit the size and choice 
of forms of section, but admit of a peculiar decorative and 
constructive treatment, which gives a peculiar character to 


brick masonry. 
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38. Cement concrete used as a building material is subject 
to the same laws as other cast materials, or if wrought after 
hardening, is to be treated in the same way as cut stone. 

39. The working of wood produces parallelopipedic and cylin- 
dric forms, turned forms, and reliefs in endless variety, obt- 
ained by carving. Many @orms can be produced by bending and 
by pressing the material. 

40. The slight strength of wood perpendicular to the fibres 
requires that the fisres be cut as little as possible, and the 
form treatment is limited in respect to this point; but in hard 
and dense woods, this may be neglected, deep incisions and fre- 
interruptions of the fibres may occur, and an animated altern- 
ation of slight and strong curvatures is required. 

41. The forms of cast iron are entirely dependen% on the 
mould, pattern, the process of casting and the withdrawal from 
the mould. It may be said in general, that cast iron is prefer- 
able for thin objects, plates or thin-walled articles, that t 
the difficulty of working its external surface requires the 
casting to be as smooth as possible, that its great strength 
makes it peculiarly adapted for strongly loaded parts of a 
structure, for which forms of uniform strength are to be rec— 
ommended on account of economy of material, as well as strens- 
thening ribs, perforations, and thickared surfaces, in proper 
places. 

42. Wrought iron requires simple and slender forms in const- 
ruction of as large dimensions as possible, the rounding-off 
of projecting angles, gradual transitions and diminutions, and 
in engineering structures a restriction to the use of bars of 
the usual trade sections and forms. 

43. Forged work demands gentle curvatures and smooth transi- 
tions, flatness im. thick plates, variety in thin ones. 

44, Supplementary work on the external surface of wrought 
iron is to be avoided, unless absolutely necessary. 

45. If wrought iron be employed for articles whose strength 
far exceeds the strains to which they may be exposed, the grea- 
test varietw of forms is admissible. 

46. Steel combines the good qualities of cast and of wrought 
iron in the highest degree, and therefore it allows a wider 
range of foru, as well as the use of very thin or very massive 
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parts, and is especially remarkable for its tempering colors, 
and a capacity for receiving polish. 

47, The excellence of copper consists in its adaptation to 
all hammered work, with its fine polish and beautiful color, 
and also the fine color and durability of its oxidations. 

48. Brass and red brass unite a special suitability for cast- 
‘ings with most of the peculiarities of copper. | 
49. ;ead and zinc may be employed for cast and wrought work, 

as well as for perforated work in plates. 

50. Tin with its silvery white color, bright lustre and res- 
istance to oxidation, is suitable for fine castings as well 
as for tinnins. 

B. Building Constructions. 

51. Stone constructions are jointed structures, forming walls, 
supports, ceilings and pavements. 

52. Wooden constructions comprise the lengthening, deepening, 
widening and jointing together of timbers,to form walls, supp- 
orts, ceilings, floors, panelings of all kinds, frameworks and 
other structures. | 

53. Metal constructions are connected by means of rivets, b 
bolts and keys, employed in engineering for form and structure 
Similar to those of wood, and especially in mechanical engine- 
ering for moving machines, subject to both force and vibration. 

TI. Joinery; Locksmith’s work. (fetal work). 

54. Joinery usually employs boards and scantlings of small 
dimensions for thin partitions, light ceilings, floors, stairs, 
doors and windows, railings and lattices, and lastly for furn- 
iture.Works in joinery are light structures, whose forms depend 
pather on economy of material used than on their purposes, and 
they are connected by panelings, mosaic joints, framings and 
latticings of all kinds. . 

55. The works of the locksmith, like those of the joiner, ad 
differ from those of,the principal portions of a structure in 
that the element of weight is less prominent than that of str- 
ength; like joinery they are composed of bars and plates, of 
overlays and trimmings, and they likewise possess a wide range 
of forms. Wrought, bent and stamped, with iron parts turned 
about a longitudinal axis, bars and plates rolled into volutes 
and springs, perforated plates, etc., these are the elementary 
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forms peculiar to locksmith’s work. 
TII. Textile Art. 

56. From flexible, tough and fibrous materials, textile art 
produces wickerwork, woven fabrics, embroideries, knitted and 
netted networks, chain works, felts, on the basis of the div— 
ision of surfaces given under II, 9 and 10. 

IV. Mosaics. 

$7. Joinings whose strength depends on a cementing material 

and whose forms are based on the mosaic system. 
Ve. Metallotechnics. 

58. This especially comprises small art works,;employing the 
noble:: metals and the finer alloys of copper, in addition to 
the metals classed as building materials. The processes are t 
the etching of alloys, polishing, chasing, damascening, engsa- 
ving, etching, gilding and silvering, plating, stamping, incr- 
ustation, niello work, filjgree work, and the setting of pre- 
cious stones. 

VI. Tectonics. 

59. Tectonics in a limited sense produces in a hard material 

turned and inlaid works. 
VII. Hnamelins. 

60. Enameler’s work is principally glass making and comprises 
the treatment of cast and pressed materials, as well as glass 
blowing, flashed anf filigree work, and the art of enameling. 

VIII. Ceramics. 
61Ceramics is chiefly the fashioning of pottery, and like all 
other technical industries employing clay, it is subject tot _ 
the control by its peculiaritieson the one hand, by its remark- 
able plasticity and adhesiveness and its burning to a porous, 
fritty or glassy mass, on the other by its injurious peculiar- 
ities of shrinkage, of being easily broken or bent out of sha- 
pe, and of being uniformly burned with difficulty. 

IX. The Art of Form. 

62. The art of form in pure relief is entirely free in the 
choice of form, only being restricted within certain limits 
by the material employed. 

a. Relations of light and shade. 

63. The strength of relief in the form must harmonize with 

the average intensity of sunlight in the place considered, 
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and with the degree of brightness of the colored materials, 
and must also increase or diminish inversely as these condi- 
tions. 

64. Nearer objects appear brighter than those more distant, 
and conversely, brighter objects appear nearer than darker 
ones. 

65. As the object is removed from the eyes of the observer, 
the fine gradations of light and shade are lost, the object — 
appears indistinct and as if vanishing; conversely, indistinct 
objects appear more distant than if distinct, and the form 
must be sketch like, to obtain greater distinctness, if it be 
distant from the observer. 

66." Irradiation may cause an exaggeration of form, according 
to the location of the object, with reference to other bright 
or dark objects. Mi 

67. The optical deceptions of the relations of the dimensi- 
ons and their direction require consideration. 

68. The greater the number of other articles between the ob- 
server and the object, the more distant will 1t appear, the 
fewer, the nearer will it seem. 

69. Transparency of the material lessens the depth of shad- 
ows and the releef effect, which diminishes as the transparen- 
cy. becomes more perfect. Transparency represents the light, 
weak and fragile, therefore transparent materials are not em- 
ployed for structural parts, but only for decorative purposes. 

70. Reflecting surfaces emit widely distributed likht rays, 
if plane or slightly curved, or sharp and concentrated rays if 
strongly curved. Materials having polished and mirror-like 
surfaces generally exhibit sharply distinguished masses of 
light and shade, and reflections, while materials of weak 
reflective powers show soft transitions and reflections, hence 
the propriety of sharper and gentler curvatures in the form of 
weak reflecting powers; we permit sometimes one and sometimes 
the other to predominate. 

D. Symbolical Forms. 
a. Relative Yorms. 
I. Limiting Forms. 

71. Limiting forms indicate the beginning or termination, or 
have the relation of nucleus and enclosure. Beginning and ter- 
minal forms are:- a, disconnected at top or on both sides; 6, 


‘ i a 4 or “i sai 3 : yp aenoe rere | , 4 jet 
| a A 
‘ae | ; ; at 
pate {a¢cost fi Yo" ebne’ bosoonneo. D> imottod ts betoonnooett 
: x edn eiaeckaiae' peeks istnostion to abne begoenmoo .b 
09 bn ‘edooanooeid qeborsia to abge betoonnoo .t :edsoqque 
edt sel gente exengxe ayewles tenn erokteniaist fetoon 
fe jataaneson: Ot of Boviennsit bewiot sved yodt , aa 
iasgheype’ ‘edt tantsye qlevoensinoqe eeot smiot 1198) 
weit bas seFt Tot sdetrqorqgs et foive1008) Yo mot Lex 
y bas .etotte bas efioggue tot eeqrite [antbudtanol one 
sine mee Jo saoas of a8ltete enottonnl svad anottentmws bs 
‘in “bns 3niaoqqo S18 eeeds gonte ,dned das soot . beer 
= esd 
- ent tad .bemrot o8 ‘ye oF 918 Naditian to edfmid .Si 
r tto ahade to .pegbe etf no betiaristien iasqqa yan Le 
i yd besofons od to ,againeqo to etefass edd edrawod 
(th etivpet geostise to anoteivid .abstd if to aamot 
8 edt eee tes .atieg tneost bs Yo bas atsbiod to exit 
Ae’ ' ,enottr0q owt sat to noiden 
‘i Ng ar ety 835 prt semto® [anortiena1T .S 
a 90 nottoae Bs010 sno miotasers antot steibewraial fl) 
Pee | ‘ | etedtons ‘otnt noid 
4 tey icsalie's edeotbnt em71ot Yo etoemeakaes7d .bf 
0 sie to Adzne1te edd ytinoaisg ysu baa ,atraq be 
Bg sno to ,1sito dose oF etieq: divod to enortteles wan eft 
fbn ‘meo yous <asds0 sat ot t1e7 sedtten to "o ,1S9fto ot 
en omit 10 Shrerdeneg ene fenteres 10 yientorfesy 
ye en i ferenes at soisosath 
‘edt betsiooses ers ytivaonoo bre qiixsynod ATER .ct 
adt ao ,notea{oxe bne noretsva .wotefuyet to noiterns 
agit edt ,norsqese1 bas nofeatads to szodt testo ant nO 
ft Lentares bas gotanedo tot asttel ont anitaed ee flew av 
yt bos gnidoen st of hevisono> of M{tw anotervih sat .at | 
ob ett host eanse edt at eseschaa Rattosnnod ts Ifsn se 
é LR Oe eRBOP) aeand en% to 
6a S16 4tedien to egpotk to enorervib’etategs2 .tT 
Ba Wome ee somyeeseg Ifeme Baavebation .esvoo ', ets lit 
al eAaToT evitetoost ww 
ious ane Barto? {adnemenio Yo noktactiqqe Yaedgin ex? .Sv 
i‘ Pebete Tb as [atretam ett soseer499 OF .pur0t evitelsr to 
“ea snore edt of abnoqeeito> ato? [entetxs sft node ,.9.7 
ies view & tebaet of ek Raabe tesfgaie sat -baw 


m\ oe 
a yi 
op 


ae 


ae 


“ge 


Ai 
4 
i 


14 
disconnected at bottom; c, connected ends of horizontal struts; 
d, connected ends of horizontal ties; e, connected ends of 
supports; f, connected ends of tierods=- Disconnected and con- 
nected terminations must always express that by their own str- 
ength, they have formed themselves so to terminate, or as a&f 
tleir forms rose spontaneously against the resistance. A spi- 
ral form of decoration is appropriate for ties and tierods, 
and longitudinal stripes for supports and struts, and connect- 
ed terminations have functions similar to those of the human 
head, foot and hand, since these are opposing and fixing mem- 
bers. | 

72. Limits of surfaces are to be so formed, that the materi- 
al may appear self-limited on its edges, or shade off freely 
towards the centers of openings, or be enclosed by bounding 
forms of all kinds. Divisions of surfaces require different 
forms of borders and of adjacent parts, expressing the alter- 
nation of the two portions. 

2. Transitional Forms. | 

73. Intermediate forms transform one cross section or direc- 
tion into another. ' 

74. Arrangements of forms indicate separated yet re-connect- 
ed parts, and may personify the strength of the connection, 
the new relations of both parts to each other, of one part to 
the other, or of neither part to the other; they can indicate 
preliminary or terminal, completing or free terminal forms, or 
direction in general. 

75. With convexity and concavity are associated the repres- 
entation of repulsion, aversion and exclusion, on the one hand, 
on the other, those of admission and reception; the first ser- 
ve well as bearing, the latter for changing and terminal forms. 

76. The divisions will be conceived to be necking and footing, 
as well as connecting members, in the sense of the decoration 
of the human body. 

77. Separate divisions of groups of members are separated by 
fillets, coves, rounds and small mouldings. 

b. Decorative Forms. 

78. The highest application of ornamental forms is, like that 
of relative forms, to represent the material as if animated, 
i.e., when the external form corresponds to the purpose subser- 
ved. The simplest application is to render a unity or a single 
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point more prominent. A second application is the characteriz-— 
ation of symmetrically arranged points, which are subo:1dinate 
to a single point. 

79. Ornamental forms corresponding to a centric arrangement 
take the form of wreaths, necklaces, rings, girdles and brace- 
lets; to the excentric arrangement correspond the palm orname- 
nt, branches of flowers and masses symmetrically arranged ab-— 
out a focus, certain directions being accented. 

80. A third group or ornamental forms are continuous motives 
for characterizing a certain direction, whereby other directi- 
ons are made prominent. | 

Section IV. Proportions. 

1. The unit of scale of all human works and structures in 
Tectonics is man himself, but the mass depends on the weight 
of the material, increasing as the cube if the dimensions inc- 
rease in three directions. 

2. The permissible limits of dimensions in Tectonics depend 
on the dgstance of the object from the observer. 

Section V. Coloration. 

1. The simple colors are red, yellow, blue; the mixed colors 
are green, orange, violet; red,yellow and orange are active, 
green, blue and violet are passive colors. Complementary col- 
ors produce the most marked contrasts. Color arrangements have 
different esthetic values according to the predominance of ac- 
tive or passive colors, to the representations with which they 
are associated and the brightness, intensity and specific im- 
portance. Representations in Tectonics may strongly influence 
coloration, compelling us to a more restricted choite of pig- 
mentsthen striving to attain harmony, preferably by shading 
off theseycolors. 

2. Black and white, silver and gold, strongly contrast with 
colors; black and white modify the degree of brightness of 
colors by irradiation; metal placed between colors intensifies 
these contrasts, and if sprinkled over the surface lends a fes- 
tive character to the coloration, but suppresses the color 
effect by its preponderance, yet this can only be excelled by 
the gleam and play of the precious stones. 
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INTRODUCTION. 

By Architectonics is meant the science of the treatment of 
architectural forms in accordance with the principles of Tec- 
tonics (Applied Esthetics). 

The building is the problem in architecture, and it serves 
the most diverse purposes of a habitation, for public life 
and assemblies, as well as for religious worship. 

Since we pass from the special to the general in order to 
obtain an understanding of the subject, we shall first dis- 
cuss the parts of the building, next the building itself,and 
lastly the grouping of buildings and the planning of cities. 

Our design in the following pages is always to trace out 
the motive in a special problem, which offerssitself for art- 
istic treatment. 

If with Semper, we were willing to recognize the problem of 
Tectonics in the external coverins, we might envelop an object 
in any decorative covering whatever, which seemed suitable for 
the puspose on external grounds, but having no real connection 
with the internal nature of the object. A wall would then be 
merely the enclosure of a portion of space, like a suspended 
curtain or mat, and in accordance with the external covering 
system, the wall might be constructed in any manner ahatever, 
only requiring merely to be covered by any kind of protective 
coating, on which might be painted, carved or stamped ang des- 
ired tapestry patterns. 

Granting that the covering principle predominates in the 
earlier architectural styles of the past, as Semper tried to 
prove, this furnishes no evidence that it would be an inartis- 
tic thought to take the construction as the starting point for 
the structural form. Architecture commences with the construc- 
tion and stops when nothing remains to build. Hence, we shall 
pursue the other course and attempt to derive the architectu- 
ral motive from the construction. If our results sometimes 
conflict with those of the other theory, we can content ours- 
elves with this, that the adherent to the form theory may also 
find something of acknowledged value in our discussions; and 
if Semper not infrequently assumed the principle of construct- 
ion as a starting point, we shall so far accord with hin. 

We shall always regard our subject from the technical, hist- 
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historical and esthetic point of vier. 

The special topics to be treated are first, the essential p 
parts of a building, space-enclosing and bearing walls, ceili- 
ngs and their detached supports, floors, openings, sconnection 
of stories, and roofs. 

Architectural structures are executed in stone, bricks, Beso 
metal, and their combinations. 

Buildings for warious purposes, Crouping of buildings in bl 
blocks or quarters of a city, Plans for business buildings and 
accessories, ending with Becorations for festivals. 

Our programme is as follows. 

A. Space-enclosing walls. 
1. Stone masonry. 
2. Brick masonry. 
3, Bxternal cement plastering. 
4. Wooden walls. 
5. Half-timbered walls. 
B. Ceilings. 
1. Of stone beams. 
2. Of wooden beams. 
3. Horizontal iron ceilings. 
A. Visible trusses of wood or iron. 
5. Vaults. 
C. Supports. 
1. Columns. 
2, Piers or pillars. 
3, Entablatures of stone, wood or iron. 
4, Arcades; stone bridges. 
5. Buttresses and flying buttresses. 
D. Openings in walls. 
1. Windows. 
2. Wheel windows. 
3. Doors. 
4, Gates. 
5. Portals of tunnels. 
Ee Floors. 
1. Pawements of stone or wood. 
2. Floors of stone slabs. 
3. Floors of bricks or tiles. 
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4. Mosaic floors. 
5. Floors of cement. 


F. Buildings in several stories. 


1. Height and character 6f stories. 

2. Bases, string courses and cornices. 

3. Stories not separated by horizontal divisions. 

4. Galleries, balconies, bay windows, pedestal cour- 
ses, corbelled constructions, spandrels, balust-— 
rades. 

5. Stairs. 

6. Towers. (Also bridge towers). 


G. Hoofs. 


1. 


1. Batter of walls. 
2. Forms of roofs. 

3. covering of roofs. 
4, Dormers. 

5. Ridge turrets. 

6. Chimneys. 

7, Becorations. 


. Stone. construction. 


Brick construction. 
wixed stone and brick construction. 
Wood construction. 
Mixed stone, brick and wooden construction. 
Metal construction. Iron vaults. 
Mixed stone, wood and iron construction. 
Arrangement of plan. 
Cooss section of buildings. 
facades. Facades on courts. 
Kinds of buildings. 
Plans of cities. Public squares, streets, gardens. 
Wells and fountains. 
Memorials. Seats. 
City sates. Triumphal arches. 
Bridges, ramps, canals, Basins for water. 
Lighting, lamp posts. 
Decorations for festivals. 
A. Space-enclosing walls. 
Stone masonry. 


All masonry is formed by the superposition of uncut , partis 
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or entirely dressed, natural or artificial stones, with coursed 
or uncoursed joints, with the addition of mortar or cement, d 
dowels or cramps e@t in lead, sulphur or cement, or the stones 
may be jokgled or dovetailed together. In masonry, the first 
point to be consedered is the bond of the stones, i.e., the 
laying of one stone on another in suca a way that the stabili- 
ty of the wall without mortar shall be as great as possible. ; 

The requirements of a good bond are that the upper stones 
shall always cover the joints of those next beneath; further 
that the external surface of the masonry, which is to be reg— 
arded as a covering for the protection of the interior, is . 
firmly connected to that inteeior of the wall by long headers 
or bond stones, while the other stones or stretchers do not 
extend deeply into the wall, only serving to fill the inter- 
spaces. 

ae Rubble masonry of boulders. 

Simplest and cheapest, though least durable kind of masonry. 
Rubble masonry of boulders is very common in countries where 
stone is quarried with great difficulty; it is composed of boul- 
ders found in the beds of rivers or scattered in the fields, 
or are the widely dispersed erratic blocks, as in north Cerman’y; 
considerable quantities of Swedish and Norwegian granite are 
faund there, sometimes of large size, as well as great heaps 
of boulders, probably transported across the North sea from 
northern countries by ice floes far into the northern plain 
and deposited there. Such erratic boulders were even carried 
into Holland from northern Scandinavia by masses of ice, and 
the entire North sea is paved with then. 

Still, though masonry of tolerably round split boulders was 
much used in the low northeast plain of Cermany for mediaeval 
and later buildings, the broken surfaces being set visible, 
this imperfect masonry of small stability is entirely lacking 
in Holland. This rough rupble requires the walls to be of great 
thickness, and the interspaces are partly filled by spalls, b 
but demand a lerge quantity of mortar. In the Mark of Branden- 
burk and adjacent parts are found several old churches, entife- 
ly built of this masonry, , as well as the lower portions of 
towers and churches, with the upper parts of bricks. This mas- 
onry can be somewhat strengthened and decorated by occasional 
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courses of bricks. (Fig. 1). But in general it is imperfect and 
is only to be regarded as permissible in exceptional circumst- 
ances, or as possessing some value for subordinate purposes, 
on account of its primitive appearance. As a covering for rail- 
way embankments, it becomes a kind of paving. 
b. Cyclopean masonry. 

A higher development of masonry consists of irregular stones, 
mostly uncut though carefully selected and roughly prepared, 
is found in the polygonal masonry knowan as Cyclopean since 
Pausanias, producing firm construction by means of the closely 
fitting polpgonal blocks. Its nature and existence depend on 
the fact that it is only suited for uncoursed stones quarried 
in irregular masses. It was frequently used in ancient times 
in Greece, Asia Minor and Italy for city walls, fortifications, 
and royal fortresses, possibly because the removal of one or 
more stones would not cause the fall of the masonry. Semper 
rigntly called attention to the existence in it of arched ton- 
struction in a latent form. The walls sometimes have 4 thick- 
ness of 26 feet, the largest blocks measuring over 9.75 ft. 

That Cyclopean masonry was even employed in the temples of 
the Creeks is proved by an example taken from the temple of 
Themis at Rhamnus, a portion of the walls being shown in Fis. 
2, with in Figs. 3 and 4 two other specimens of the walls fil- 
ling the spaces between the side walls of the vestibule; it is 
evident that the stones are fitted together with the greatest 
care, so as to obtain unity of e@fect joined with great variety, 
this having been erected at the time of the complete developm- 
ent of Doric architecture. In verr} recent times this polygonal 
masonry is executed in granite, porphyry or volcanic stones and 
limestone breaking irregularly, and is employed for walls where 
an appearance of unusual stability and primitiveness is desired, 
for example for retaining walls of terraces and slopes, as in 
the substructure of the Walhalla near Regensburg, the retaining 
walls of the Black Forest railway, and in the fortifications of 
Verona, of which a specimen is given in Fig. 5. The quay walls 
and fortifications of Gologne and other places are built of bA- 
salt and trachyte prismsifrom Siebengebirge andcaressomenhat 
similar, being composed of long prismatic blocks of polgonal 
section. 
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Similar polygonal masonry of basalt from Vogelssgebirge is to 
be found in the castle of Minzenburs in Wetterau province. 

Polygonal masonry of small blocks with dimensions not exceed- 
ing 2 ft. are uncut and chenked with spalls, and are found in 
the road buildings of Saxony using the diorite from near Plan. 

All these kinds of polygonal masonry are in form based on t 
the mosaic system composed of irregular elements, and they pro- 
duce & very pleasing effect if properly executed, by their un- 
ity of idea with great variety. 

The Romans always employed masonry composed of wholly irreg- 
ular small stones bedded in excellent mortar, from which resul- 
ted the extraordinary strensth of this kind of masonry, the 
“opus incertum.” The angles and edges of the masonry were usu- 
ally strengthened by brickwork or by blocks of cut stone. 

A very perfect polygonal masonry might be composed of right 
rhombodecahedrons. (Baumeister. Architectural forms for Engin- 
eering). These might be of different sizes and also distorted, 
if so arranged to fit closely,with no interspaces feft between 
them. But the ideal type of polygonal masonry would be the one 
already considered in Tectonics in the Chapter on the division 
of space, and composed of similar elements with an absolutely 
rigid bond. If we examine the two specimens of walls from the 
temple of Themis at Rhamnus, it is evident that this polygonal 
masonry fails in two important particulars, which make it inap- 
plicable to detached pillars, and therefore requires the angles 
of the walls to be strengthened by another kind of masonry. 

The lack of horizontal courses would cause pillars of polygonal 
masonry to separate by sliding, and as the masonry tends to 
yield, a horizontal thrust acts on the inclined beds and must 
be resisted by firm abutments. A pleasing specimen of polygonal 
masonry must show as great variety as possible, still retaining 
a decided union of the elements; this is adapted to the richest 
possible diversity of form of the elements, not too diverse, 
with the limitation of their dimensions within two limits, the 
greater being fixed by the nature of the material, and the les- 
ser by the condition that the polygonal masonry shall not seem 
to be composed of large blocks with intervals filled by small 
ones. Since the separate blocks are not only subject to trans- 
verse strain as well as to compression, their widths should not 
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differ too much from their heights. If it is generally correct 
not to form reentrant angles on long stones, and to use right 
or acute angles but seldom, to also avoid the meeting of less 
or more than three joints at a common point; to make but mode- 
rate use of triangular or trapezoidal blocks, excluding all 
horizontal and vertical joints, these forms and arrangements 
should not be neglected, in order to enhance the variety in 
its effect. 

It appears to us superfluous to require that polygonal mason 
ry should only be employed in walls having some batter, so that 
one may not fear that a single stone might fall out of the sur- 
face of the wall, since polygonal masonry is scarcely used wi- 
thout the use of cement or mortar. 

To cut the face of polygonal masonry is an extravagance, a 
draft may be cut around the margin of each face with the width 
of an ordinarty chisel, but it is tasteless to dress the enti- 
re surface otherwise than in the most superficial manner. The 
entire labor should be devoted to a careful selection of the 
stones and to fitting them accurately together. If the polygo- 
nal bond is exceptionally employed with finely wrought archi- 
tectural details and surfaces of polished stone, as in the 
temple of Themis at Rhamnus, this might be due to traditional 
or symbolical reasons. Polished surfaces of Cyclopean masonry 
are opposed to the character of massive strength and primitiv- 
eness. Other considerations are applicable to the pavements of 
streets like the modern streets of Florence and the ancient 
streets of Rome, than to Cyclopean masonry, Since these pave- 
ments are not structures, but are simple mosaics. 

Tn Grecian architecture a kind of masonry was employed int- 
ernediate between Cyclopean and rupble masonry, since the joi- 
nts are partly polygonal and partly horizontal. In Fig. 6 we 
give an example from Mantinaa anc two others after Viollet-le- 
Duc, which are very interesting, though seldom imitated at 
this time. Mant: kinds of stone break with approximately rect- 
angular reentran angles as in Fig. 7; others have parallel 
beds and oblique ends as in Pig. 8; it was proper to use these 
natural beds and end joints for obtaining a varied effect in 
the appearance without too much preparation. Engineering con- 
struction is accustomed to work on a large scale and must take 
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economy into account, may perhaps make use of such bonds with 
advantage. 
c. Rubble masonry of quarried stones. 

While the kind of rubble masonry just described was composed 
of stones of wholly irregular form, quarried rubble masonry is 
built of stones with beds and laid in courses just as they 
come from the quarry, or after very rude preparation. The sta- 
bility of masonry of irregular stones depends on the careful 
filling of all interstices with stone spalls and good mortar; 
of polygonal masonry on the exact fitting together of many 
blocks; that of quarried rubble masonry is dependent on the 
regularity of bond, the horizontal position of beds, the break- 
ing of vertical joints, and the use of long headers. This kind 
of masonry is appropriate for stratified sandstone and limest- 
one, for slaty sedimentary and volcanic rocks. No acute angles 
or edges or oblique joints are found in it; the joints must 
therefore be properly filled with mortar and the wall be cov- 
ered by it, if-a smootn and uniform surface be desired; the an- 
gles and edges must be strengthened with brickwork or ashlar 
masonry, aS in Fis. 9, if they are to appear sharp and dist- 
inct and to be strongly coherent. 

As in polygonaland also in coursed masonry, the separate sto- 
nes are only subject to crushing, though this is absolutely t 
true only of entirely homogeneous masonry with all beds horiz- 
ontal. To prevent the:fracture of a stone, its length should 
not exceed 3 to 5 times its height. 

The Romans, and after them the mediaeval builders, were fond 
of using the herringbone bond or opus spicatum for the external 
surfaces of walls,built of ordinary coursed masonry. This (Fig. 
10) is composed of stones partly from river beds, partly of q 
quarried stones or bricks, and it was employed from the late 
Roman period until in the 14 th century. 

we will examine the different kinds of herringbone masonry 
of brickwork. Since the stability of the bond is not great, 
horizontal courses of bricks are placed at regular heights. 

The example in Fig. 11 is found in the facing of the walls 

of Ravenna erected by Theoderic of Verona in the 6 th cent- 
ury A.D.; the masonry is built of stones taken from the bed of 
the river Adige, mixed with courses of bricks. During the med- 
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mediaeval period this bond was common in the castles of the 
knights, and it is occasionally found in churches; we have. 
an example in the castle of Hohenrathia in Craubunten (Fig. 
12), in which only quarried stone is used. } 

Other examples are found from the 10 th to the i2 th cent- 
uries in the walls of the city of Fulda built in 1166, in 
Regensburg and Wurzburg as well as in other cities, none of 
nhich are later than the 12 th century. This herringbone bond 
was long employed in brick construction as in the mediaeval 
opus spicatum. Fig. 13 is from S. Ambrose at Milan and Fig. 

14 is from Verpna, fragments of cylindrical tiles being used 
in the latter. 

The angles in this form of masonry always required to be 
strengthened by ashlars or brick quoins,with horizontal beds. 
Tt produces rather the impression of great stability against 
sliding than that of great strength. 

By the use of quarried stones with parallel beds, some kinds 
of bonds are possible in addition to those ordinarily employed, 
and which were used during the middle ages and may still be re- 
commended as being a simple means of increasing the variety in 
appearance of the masonry; we refer to quarried rubble masonry 
with courses of different heights, like the tufa masonry of t 
those portions of the church of S. Cereon at Cologne erected 
during the 11 th century, as well as in the substructure of 
the castle of “eissen begun in 1478. (Figs. 15, 16). All these 
kinds of masonry are suited to local conditions, to the mater- 
ials obtainable, and to the purposes to which they were applied. 

4 mode of treating quarried rubble masonry employed in the 
Roman period, and imitated in the early middle ages, deserves 
mention here; it consists of the use of stones with irregular 
beds and without true end joints like tufaceous limestone;Very 
thick joints were filled with mortar so as to make the masonry 
even and smooth, regular end joints being later incised in the 
soft mortar (Fig. 17). This kind of masonry is found until the - 
142 th century in the walls of churches, fortresses and the wa- 
lls of fortifications, and it is still used in the vicinity of 
Byreux, where only volcanic rocks are commonly employed. 

If the quarries rubble masonry of the middle ages was strens- 
thened. by ashlars at its angles in both plastered and unplast- 
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unplasterad walls, it was usual to have no vertical end joints 
between these blocks ané the wall, but. irreguler ones. (Fig. 
18). This gives a picturesque character to the masonry, which | 
is sought in all economically constructed buildings as the on- 
ly means of obtaining a simple and Tectonic treatment. The Re- 
naissance first abandoned this method and constructed masonry 
of a very regular series"of ashlar blocks. All kinds of irregu- 
lar masonry, comprising Cyclopean and those kinds forming the 
transition to ashtar masonry, bear the character of unpreten- 
tiousness, necessity and economy; the Roman and-Renaissance 
builders applied to them as well as to roughly wrought ashlars 
the terms “rustic”, boorish or rural, as a distinction from t 
the regular and smotthly dressed masonry of the more prominent 
buildings of cities. However inappropriate may be these terns, 
they are not easily replaced by better ones. To soften the ef- 
fect of this unassuming but picturesque masonry by represent- 
ing the joints, either making them as thin as rossible or by 
giving the mortar the color of the stone, is the error of a 
narrow-minded pedant, never adopted in any good architectural 
style. The irregularities of the masonry require a good bed of 
mortar, and this bed must be visible as evidence of the durab- 
ility of the masonry. To subordinate the joints is to dispense 
with the only means of securing 4a certain variety in appearan- 
ce without too great cost. Unity must be sought, not in unifor- 
mity of appearance, but in the principle controling variety, 
and which must appear‘unless the work is to seem insipid, with- 
out character and weak, qualities unfortunately too commonly 
preferred by the modern architect and engineer to the pictu- 
resque, natural and strong. 

ad. Ashlar masonry of small stones. 

4 mode of construction common in all Roman provinces is die 
work, a kind of incrustation on walls, composed of small pyra- 
midal stones 3 to 4 or rarely 6 to 7 inches square set with b 
broken joints in a very thick coat of mortar (Fig.°19)% 

This die work is interrupted at antervals by courses of bri- 
cks deeply bonded in the wall. This masonry is especially com- 
mon in Callo-Roman buildings, but it long survived the fall of 
the Roman empire in central France; the only known examples of 
it in Cermany are the Clara tower at Cologne and the imperial 
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palace at Treves. 

‘The Roman network or opus reticulatum is allied to this die 
work and is composed of pyramidal blocks of tufa, 3.5 to 5 insw 
square (Fig. 20), a specimen of which from Pompeii is given in 
Fig. 21. The network and the die workare specially ornamental 
bonds for facing concrete masonry. They are seldom used in re- 
cent times excepting for paving streets. 

A kind of masonry composed of small and regular, but rudely 
cut oblong stones with thick joints, was in general use by 
the Romans in France and Germany; this so-called paving mas- 
onry was also much used in mediaeval structures and is still 
preferred in countries furnishing easily wrought materials, 
like the Brohlthal tufa and the variegated sandstone of the 
middle and upper Rhine provinces. 

e. Ashlar masonry composed of large stones. 

Ashlar masonry proper will next be mentioned, and it requi- 
res to be considered in three ways; mode of preparation of 
the stones, the bond, and the means of fixind and clamping the 
ashlars together. 

a. Mode of dressings. 

If the blocks of stone are quarried with powder, fire, or a 
ron of wedges, they are wrought to form dimension stones,i.é., 
blocks of prescribed dimensions with approximately rectangul- 
ar surfaces, still rough and uneven, leaving about an inch to 
be cut off on each Sade to obtain a true and even surface, the 
so-called “working inch.” The first dressing is done at the 
quarry, where the block is laid on a low bunker and the larger 
projections are knocked off with a sledge “ (Pig. 22). The surf- 
aces are then dressed with a steel pick showing parallel stro- 
kes. The axe or point c is then used. The axe has a long hand- 
le and is used with both hands. The point is struch with the 
wooden malleé d, or with the hammer in cutting sranite. 

When the pointing is completed, the surface should be toler- 
ably true in all directions. The top is then laid off in rect- 
angular shape with red chalk, and projections of the edges be- 
yond these lines are knocked off with the sledge. The four ed- 
ges perpendicular to the wrought surface are then cut and tri- 
ed with the square, the other surfaces being then dressed from 
theif’ edges toward their centres. The stone is then called a 
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rouch or pointed ashlar. : 

The second process in cutting ashlars is dressing the edges 
of the face with the chisel and Mallet, making a so-called dr- 
aft along the edges with fine parallel strokes, the four drafts 
forming the margin of the face, The merely pointed surface of 
the face is dressed with the crandall b to produce a pointed 
appearance. Only the faces of ashlars are usually crandalled, 
beds and joints being left pointed. In case of hard stone, 
granite, syenite, etc., the bush hammer c is used instead of 
the crandacc, being made entirely of steel with 16 to 40 pyran- 
idal points. 

The third operation in dressing stone is droving with the w 
wide chisel d, held in the left hand like the point and chisel 
and struck with the mallet. This produces fine lines on the s 
surface. Sometimes only the drafts are chiselled. 

The farther smoothing of ashlar is done by finer chiseling; 
finally the stone is also well polished. 

Therefore the modes of preparing ashlars and cut stone in 
general are; rough hammering, pointins, drafting and chandal- 
ling, chiseling and rubbins. 

Trom the method of dressing stone explained here are deriy- 
ed the starting points in the treatment of ashlars, especially 
of their faces. It is evident that the beds and end joints mu 
must be pointed sufficiently fine to lie moderately close on 
each other, thus avoifing the use of too much mortar. 

A drafted margin of the arhtar is the simplest mode of cutt- 
ing to obtain external effect, and is the least that can be a 
accepted; The panel then receives the treatment suitable for 
ent stone. As stated in general terms in the Chapter of Tecton- 
ics on cut stone as a building material, this treatment dep- 
ends on the specific peculiarities of the material used, its 
texture, its conchoidal, slaty or splinsery fracture, and the 
resulting difference in external appearance, so that each mat- 
erial has its proper mode of dressing. Since the chisel used 
for marginal drafts has a fixed breadth and this is used on 1. 
large and small stones, this constant width modifies the effect 
of the ashlar, making large blocks seem to have narrow drafts 
while small stones have wide ones. The projection of the cent- 
ral panel varies according to the dimensions of the stone and 
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purpose to which it is applied. Their projection on the ashlars 
of the massive Pitti palace in Florence are so great, than one 
may find shelter from rain beneath them. 

This simplest mode of dressings will always be satisfactory 
when economy of labor is required, as in substructure walls, - 
utilitarian structures, engineering works, fortifications, etc. 

The pointing of surfaces is the second mode of treatnent; 
vointed panels on ashlars contrast with those roughly dressed, 
‘where a different mode of cutting is desired to express a dif- 
ferent and finer quality of masonry. This is especially common 
in the treatment of the mass of a structure. If the base of a 
building is of ashlar with rough and strongly projecting boss- 
es, the lower story may be constructed of pointed ashlars. 

According to the greater or lesser projection of the bosses, 
of ashlars and their more or less fine pointing, several grades 
in appearance of masonry are possible. In both pointed ashlars 
and those with bosses, drafted margins are necessary to clearly 
mark the joints of ashlars, on the one hand to give the ashlars 
a general appearance of having at least received the minimum 
preparation permissible. If the drafted margiss be entirely 
omitted, the ashlars lose their charaeteristic element of forn. 

Grandalling the surface of the ashlar is tut a transition 
or an intermediate between pointing and droving; it should be 
entirely excluded from architectural work because not beautiful. 
Hither the stone should be chiseled if the cost is allowable; 
or if not, it should then be left rough or fine pointed. Bush 
hammering in case of very hard stones signifies the extreme 
limit of smoothness usually permissible, especially on ensin- 
eering works and fortifications. Finally, chiseling is usually : 
the highest limit of preparation possible on fine-grained sto- : 
nes and the best cut stone; The drafted margins almost entirely : 
disappear as the chisel strokes are cut away. The stone is ve- ) 
ry seldom rubbed, only in case of fine-grained material of good | 
color, capable of receiving a good folish. | 

Tn contrast to the ashlars composing the wall in which we use : 

| 
| 


the most diverse modes of treatment to characterize the masonry, 
it is natural that for moulded or ornamental cut stone the pro- 
jecting bosses are to be avoided; the best cut mouldings and 
ornamental blocks being wrought from. fine-grained materials as 
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29 
a rule, for which a finer treatment is suitable; if considera- 
ble work can be saved on similar ashlars, this economy entire- 
ly disappears in the best cut stone work, since these are sel- 
dom duplicated, or one may seex a saving on the ashlars to have 
more for the ornamental blocks. It is tasteless to form bosses 
on architectural details. 

The Greeks and Romans set stones cup, a rough dressed and p 
partly with bosses» after completion of the structure, these 
bosses were wrought into members and ornaments. Hence many an- 
cient buildings were never finished; for example the temple at 
Segeste in Sicily, parts of the Coliseum in Rome and the Porta 
Nigra at Treves. 

This mode of building was in part tradibionally retained in 
Romanesque architecture of the 10 th to 13 th centuries. The 
ashlars and most architectural details were set finished as 
supplied by the masons’ lodges, and only special parts like 
bases and capitals of columns with many of the more elaborate 
ornaments of cornices were cut after being set in place. 

Consequently many portions of buildings in Romanesque have 
likewise remained incomplete until the present time. Examples 
are in the cathedral at Maintz. 

During the Gothic period from 13 th to 16 th centuries, the 
cut stone was always entirely finished in the sheds of the ma- 
sons, and it was therefore set in a perfect form, The Renaiss- 
ance masters after the middle of the 15 th century followed t 
the ancient method in a peculiar way in accordance with their 
views; since they did not possess a thorough knowledge of clas- 
sic antiquity, which we owe to many scientific investigations 
in modern times, and therefore they were unable to correctly 
explain all appearances, they accepted everything in good fai- 
th as found in ancient structures, and employed it in the same 
way, assuming incomplete work to be perfect and imitations it... 
In this is the explanation of many peculiarities of the Renais- 
gance. In future we shall learn to regognize this. 

If one desires to build economically and to quickly attain 
a certain end, he employs for the substructure of a buildings 
gmall or only the most necessary care, so as to devote all his 
power and artistic skill to the more important parts of the 
structure; this was also the case for all ancient temples and 
other structures. The first thing is to place a layer of stones 
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on a rocky foundation on which the building is to be erected. 
Gigantic blocks with dimensions even surpassing those of pre- 
historic stone monuments ascribed to a race of giants, were 
laid in the courses of the temple terrace at Raalbek, blocks 
68 ft. long and 14 ft. high being used; it is easily conceiv- 
ed that the beds were but rough dressed and the margins were . 
drafted, leaving the projecting boss in the state in which it 
‘left the quarry, merely removing the greatest projections.” 

The Romans entered on the heritage from past historical per- 
iods, adopting the methods of all predesging races and introdu- 
cing theg in all countries under their rule; we therefore find 
this rusticated masonry employed in all Roman structures in 
BHurope and the adjacent parts of the earth. 

During the middle ages this masonry with projecting bosses 
was merely used in fortifications and is generally rare; smo- 
oth masonry was preferred in this time. I: first reappeared in 
the 15 th century in the palaces of Florence; it was assumed 
to have been invented by the Etruscans, ancestors of the Tus- 
cans, and for that reason alone was made a special feature of 
the Tuscan Renaissance. An attempt was made to harmonize the 
most diverse modes of cutting the stone with the orders of 
columns, so as to express by means of ashlar masonry the char- 
acter of the orders in the treatment of the masses of the buil- 
dings, even when without columns or pilasters. This was finally 
carried so far, that in imitation of unfinished Roman buildings, 
columns and pilasters were even composed of rectangular or cy- 
lindrical ashlars with surface bosses, an error that should n 
never be imitated at this day. To artificially imitate the im- 
perfect is withont meaning. 

A special form of this ashlar masonry with bosses appearing 
in fortifications at the end of the 15 th century is the spher- 
ical boss, suggested by the use of artillery; Viollet-le-Duc, 
in his Dictionnaire d’Architecture, Vol. 2, p. 217, gives an 
example from the gate tower of the walls of the city of Vezelay, 
erected under Francis I between 1515 and 1547. 

The Renaissance architects invented the so-called diamond p 
paneled ashlars, i.e., when a drafted margin surrounds a toss 
with the form of a low pyramid. If the blocks are rectangular 
this is called a diamond panel, if szuare a nail-head panel. 
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We give in Fig. 24 an example of this diamond paneled ashlar 
masonry from a church in Naples, with a second example in Fig. 
25 composed of alternating ashlars with diamond panels and with 
spherical bosses from the olf fort S. Giovanni at Florence. A 
variation of the motive of this paneled ashlar, which may be 
required for richer structures as well as for the bases of mon- 
uments with the use of polished stones, etc., consists in moul- 
ding the margins (Fig. 26) and also in the truncation of the 
pyramidal bosses. certain blocks like the corner stones of the 
base of a monument, the keystone of an arch, etc., should be 
more richly treated and moulded, but then one must be careful 
not to approach too closely the forms of joinery.:. 

A decorative treatment of the surface itself of the ashtar, 
as well as all over refined modes of cutting it is objectiona- 
ble, as being an expenditure of means in an improper manner; 
for the same cost at which it is sought to ornament ashlars 
with all kinds of niceties in the art style of the Barocco pe- 
riod, we may more richly furnish the architecture with decora- 
tive or sculptured ornament, or we may employ nobler materials. 
Yet it should not be forgotten that in purely decorative works 
like portals, monuments, etc., such a decoration of ashlars by 
ornamental patterns may be permissible in exceptional cases. 

To mould the margins of the surfaces of ashlars leaving the 
bosses in their rough form is a contradittion, the rough bosses 
being esthetically justified by poth their bold effect and th- 
eir economy; yet if the means suffice for moulding the ashlars, 
it is preferable to change the bosses into diamond panels. Su- 
ch a contradition would appear like affectation. | 

The simplest means for causing the joints of the stones to | 
have a bold effect consists either in causing the surfaces of | 
the ashlars to project beyond the face of the wall and form . 
rectangular joints enclosing the surface of each block (Fig. | 
27, a,b,c,d), or to give the joints a triangular section,sunk | 
in the face of the wall (Fig. 27, e). | 

The actual structural joint is formed by the bed of the stone 
in the first case, so that the projecting surfaces of the ash- : 

| 
| 


lar protects the structural joint from the penetration of rain. 
To replace the edges of the projecting surface py chanfers, 
quarter rounds, coves or mouldings, would greatly incresse the 
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cost of the masonry, but it would also increase the richness 
of appearance of the joints, and is therefore to be limited to 
those parts of buildings, in which an increase in expedients 
is desired as in substructures, accentnation of angles, etc. 
At the surface of the wall from which the ashlar projects, the 
joints themselves should not exceed the width of the chisel a 
and it must be constant; if the effect is too slight for large 
blocks, the joints can be made wider outwards, their sections 
being trapezoidal (Fig. 27 a). : 

Triangular joints usually have a right-angled section when 
executed in the usual materials; their effect is more marked 
if their surfaces make an angle of 60° with each other (Fis. 
27, a,bgc); when this diedral angle exceedr 90°, they seem 
broad and also have a weak effect. Fixed rules for the prop- 
ortions of ashlar joints cannot be given, suince their effect 
must always harmonize with the purpose to which then are app- 
lied. Taking the breadth of a chisel as a basis,in case of a 
richly moulded joint (Fig. 27,a,4a), the smaller fillets, chan- 
fers and mouldings must have such dimensions as may be required 
by the effect of light and shade, and by a varied alternation 
of proportions of magnitudes. : 

To treat all ashlar joints as being purely ornamental, where 
no structural joint is required and not letting the real joint 
appear, is one of the greatest barbarisms borrowed from the Ba- 
rocco architecture by modern architects. Architecture disappe- 
ars with construction; one requires the other, and whoever’ does 
not understand how to develop the nature of the former from t 
the latter, can never place himself beside the mediaeval mast- 
ers nor yet beside those of the best Renaissance period, who 
were first of all good monstructors. 

The second great barbarism of modern times is to imitate 
ashlar joints in cement; cement plastering has no limiting di- 
mensions like cut stone, which usually is in courses of 18 to 
24 inches high, but its dimensions may be arranged at pleasure; 
therefore in dividing cement plastering those dimensions and 
projections should be use, which differ as widely as possible 
from those of ashlar masonry. Stucco belongs to the plastic 
and hardening materials, whose treatment should correspond to 
the means employed in giving it form. The imitation of: ashlars 
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in stucco exactly destréys and falsifies the structural meaning; 
Whoever becomes accustomed to such forms no longer knows bow to 
use cut stone and transfers to it the formlessness of stucco 
whenever possible. 

In conclusion, it should be remembered that for purely deco- 
rative purposes, the arrangement of ashlars in mosaic pattemns 
with congruent elements is not excluded, on Palladio’s famous 
basilica at Vicenza is to be found such ashlar masonry of mar- 
ble in scale-like patterns employed on a wall beneath stairs. 
(Fig. 28). 

y. Ashlar bonds. | , 

The most natural and unconstrained kind of ashlar bond, which 
is both best and most picturesque, is that in which the stones 
are cut and set just as obtained in the quarry, without attem- 
pting to anrange them in regular courses or to make them of u 
uniform height. 

We sive in Fig. 7 a specimen of creek masonry and add a sim- 
ilar example of Roman masonry in Fig. 29. In case of stones 
quarried with good beds but ont in long pieces as in porphyry, 
this random ashlar bond is very appropriate , especially as it 
is one means op producing economy, also for use in bases and 
substructures supporting worksaof all kinds, fortifications, etc. 

A transition to regular ashlar bond consists in making the 
courses of unequal (Fig. 30) or of equal height (Fig. 31) but 
using stones of different lengths (pigs. 30, 31). Since ashlars 
are subject to transverse strain, the lower blocks must also be 
‘shortest to avoid fracture, and the higher may be longer, but 
generally the lengths of the blocks should be as supplied by . 
the quarry. The Roman, mediaeval and early Renaissance archi- 
tects always preferred this natural ashlar masonry, thereby 
obtaining both an inexpensive and picturesque masonry. The cor- 
rect principle is to always work in accordance with the mater- 
ials provided, and so that they may be used for the most diver- 
se purposes, as in case of the normal brick form, predominant 
from the Roman era until the 16 th century; the High Renaissa- 
nce first introduced uniformity in the height of courses and 
in length of stones, which was usual in Crec®an temples. 

The bond of similar ashlars generally resembles that of bri- 
ck masonry’ the proportional dimensions of ashlars depend on 
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the materials employed and the height of courses; their length 
may vary in direct proportion to the strength and height of t 
the ashlars. The simplest system of construction is that where 
the stones extend entirely through the wall; then, 1, the cour- 
ses may vary in height; 2, the length of stones may vary, thus 
producing the following possible combinations (Fig. 32); a, ¢ 
courses of equal height with stones of equal lengths; b, cours- 
es of equal height with stones of unequal lengths; c, courses 
of unequal heights with stones of equal lengths; d, courses of 
unequal heights with stones of unequal lengths. 

Tf a wall consists of square blocks and those with lengths 
of twice the side of the square, the following bonds are poss- 
ible ’Fig. 32); e, courses of equal heights with square stones, 
(Fig. 33); f, courses of unequal heights with square stones; 
¢g, courses of equal heights and stones alternately square and 
oblong; h, courses of unequal heights with stones alternately 
square and oblons. 

Tf these eight different arrangements are examined, assuming 
the low courses to have half the height of the high ones, the 
relative cost of labor on bed and end joints per unit of super- 
ficial area of the masonry will be as follows:- a, 48; sg, 52; 
vb, 56; c, 63; d, 63; a, 64; h, 73.5; f, 84. For economic reas- 
ons then a, b and ¢ are preferable; c, d and e are mort expen- 
sive, but equally so; f and h are the most costly of all these 
bonds. The bonds b and ¢ are most pleasing of those least cost- 
ly; d is the most pleasing of the more expensive, and 6 is the 
most uniform of all the bonds; f and H are dearer and are ugly, 
but h is that mast full of variety though appearing too fanci- 
ful to excel the others in producing a pleasing effect by its 
diversity. These bonds with stones extending through the wall 
are nearly similar to those composed of separate bond stones, 
which extend through the entire thickness, and other blocks o 
only occupying a part of its thickness, usually composed oft 
two stretchers (Fig. 34, i, k), or a space is left between 
them and afterwards filled with ordinary masonry (Fig. 34,1). 
Preference should be given to F 34 k instead of F 34 i, since 
the wall is entirely built of stones of equal size, and the 
length of a bond stone is determined by the thickness of the 
wall, one half this being iti: side. . 
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It is easy to see that in case of the most commonly employed 
bond, the greater the number of headers used the more labor a 
and expense are necessary, though the wall is stronger, hence 
they are sparinily used, a header being inserted after each t 
third stretmher in the heading course, two stretchers extending 
in the stretching course from centre to centre of the headers, 
so as to give an effect of richness and variety. If the headers 
are to be made prominent and evident, it will be preferable for 
sake of sconomy to finish the stretchers with projecting bosses 
on their faces, cutting the ends of headers smooth or with dia- 
mond panels. The richest of all bonds here mentioned, h, also 
most expensive, is appropriately used for a royal palace or a 
any Similar building, and if a harder material be used;for the 
lower courses than for those higher, there may be great variety, 
not only in the form but also in the modes of dressing the st- 
ones, if one desires to be consistent to the last degree, the 
low and long blocks subject to the greater strains should be | 
finished with strongly projecting diamond panels in places 
most severely strained; the small and less severely compressed 
headers might be decorated in any way, for example with sunk 
rosettes if they are of a material easily wrought, or may be 
cut like precious stones if composed of a hard stone suscepti- 
ble of a good polish (Fig. 35, n, 0). The central lightly load- 
ed large ashlar might have shallow diamond panels, and the lar- 
ge headers could be finished with hemispherical bosses or be 
treated like precious stones with crystalline recessed angles 
as in Fig. 25. If such masonry be constructed without headers 
although the large square blocks appear to be through stones , 
and they really hold the masonry together, they should have 
projecting neads like nails or rivets, which may be shaped in 
accordance with the hardness of the stone or the possible exp- 
edients. | 

The forms of headers may also be improved in the manner emp- 
loyed by Julian Sangallo in the Condi palace in Fforence and 
as represented by himself (Fig. 36, p, q)- 

If the masonry is to make a noble yet simple impression, sm- 
oothly dressed and polished ashlars of good material will alw- 
ays appear best, and if the best mode of construction is also 
adopted, the ashlars should extend through the entire thickness 


Oe ee —_— 


oct ; } ¥ 7. hie ere a ae A eT i> |) AT ee 
SET tre ne 


ite it ono Lantos sit eax traoese to Saft era? .{fan ‘eat to 
ean baw eae bne ry ne to esiqmaxe tsar 
a z eMomoboe rf 
4 at anibae Saletes to aesadtocone ‘grtesetont edt dtiy 
Idtesoq teseolo edt of saey satvextti sin .sostuse be 
Uertane seeds teat of ,etntet bae bas abed to isddexzot 
f.do80 no beddua yllnteiso giay sta efoold sdt tk 1094 
omed ylfootzeq swid owes edt ¢e od [aireden add IT 
os 4 anoave Yo yimtotian 8a .wrotine (ae ve ad toloo. ett 
+ 88 eviade Jon bib sieetD ste nofaw tot ,beonshors 
‘evan ton blaow yedt to ,yrmoses Yo L[eebi toadgin 
1d to aqisés wor1ss yd seat Setzen evad to ednto, aft beb 
°. Mf oidestendsne <Btetholosadois of rom19 me ets0q9q8 Moines 
e 16 nk Jedi sxed Bededa sd blrofs t! .ystmiotion to 
tht exoold ersupe to seu edt Seonsomes ylatigas cand A108 
onc oved blecda ellew iotdt yiev ni aenose-dgno1st Jedd 
tm od% #8 aeiow od of gon a8 of .Athserd bas dtqsb 194 
eidteetmbes ska YE .Bf% Yo dads edtl nottourtenco # tevenod © 
woghid eft yd lew ont to eeendoidd ost esteothat dors 
& eenote ylteco .ahsd book dvix eanote aldatab yisT . 
[isd-oa sit of bedinoe {ex sie ,datioqg boos 8 to sidagao 
jalfen Ratost to shom setf{uoeg a .(e VE .2s%) baod ese 


anopas betesnev nT eeoaso L[enoktgeoxes nt nofisoititenat Ise 
tt dads 3 bive ei tf ,Siston0D 10 elddws ,dAtowlorsd yd bsdoad 
dag etedofsite ‘fo eeets0o ect ,bean 18 eenote dguords on 
es: ~ (4 BF .RzT) [few 90% ofat ylyesd bustxe yletanted 
gat bood s .bevas sd of ei yynoeam t4e[des no todal ti 

| to etitkied edt tod .efdetetesq yfno ton ei arsbeod 
J ot ei Isitedem sat Yk tod zeldtesog ee te913 os 9d 
der ered? ,snote elttil gatdetatst esisatnvoo nt es bes 
dotad to baz smote to asetuco guiisaistis to 1edtts sot 
mots{ed ,ylesI teqqo oi sommoo ytev sa (np ,8& 2429) 
| atowiorad bas tel[ies to eXoold staniesis 2atyolqma to 10 
nt Savot eemigemos at yraosen hextm to baid etd? bv, OF 
p elddns baa raldee Yo momtoege wsltmie & bas .somaty bane - 
Dawa’ fa wroeeres, to sites sat to seerttad s nt eteixe 
Yo exsia tomas sd¢ tot sidsting sd yem yrnoean bexim eiat 

os et tr bas .sonetaract [fame e3f Yo etiqe ni sedowds 
eStiaveg aiedspor bas basllok to eedorsto edt at bagot yl 


| ait 


tL ue 


ah. ry a 
dl 4 


i = ‘ 


36 
of the wall. This kind of masonry was the normal one in the f 
finer examples of the Creeks and Romans, and was termed opus 
isodomum. 

With the increasing smoothness of ashlars ending in a polish- 
ed surface, wie likewise pass to the closest possible fitting 
together of beds and end joints, so that these entirely disap- 
pear if the blocks are very carefully rubbed on each other. 

If the material be at the same time perfectly homogeneous and 
its color be exaf@tly uniform, a uniformity of appearance is 
produced, for which the Greeks did not strive as being the 
highest ideal of masonry, or they would not have sometimes gil- 
ded the joints or have marked them by narrow strips of bronze, 
which appears an error to archaeologists, enthusiastic lovers 
of uniformity. It should be stated here that in general ashlar 
work has entirely renounced the use of square blocks, further 
that through-stones in very thick walls should have much grea- 
ter depth and breadth, so as not to be broken at the middle; 
hoxever a construction like that of Fig. 37 r is admissible, 
which indicates the thickness of the wall by its higher headers. 
_ Very durable stones with good beds, costly stones and those 
capable of a good polish, are well suited to the so-called pl- 
ate bond (Fig. 37 s), a peculiar mode of facing walls not with- 
out justification in exceptional cases. In veneered masonry b 
backed by brickwork, rubble or concrete, it is evident that if 
no through stones are used, the courses of stretchers must al- 
ternately extend deeply into the wall (Fig. 38, t). 

If labor on ashlar masonry is to be saved, a bond having few 
headers is not only preferable, but the heights of courses must 
be as great as possible; but if the material is to be econoni- 
zed as in countries furnishing little stone, there is the cho- 
ice, either of alternating courses of stone and of brickwork 
(Pig. 38, u) as very common in upper Italy, Belgium and Holland, 
or of employing alternate blocks of ashlar and brickwork (Fig. 
2g,v). This kind of mixed masonry is sometimes found in Belgium 
and France, and a similar specimen of ashlar and rubble masonry 
exists in a buttress of the castle of fleissent 

This mixed masonry may be suitable for the brick piers of 
churches in spite of its small resistance, and it is according- 
ly found in the churches of Holland and southern pavaria. The 
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veneering of walls with elements of different forms is to be 
considered a fancy, which may be seen on many Renaissance bui- 
ldings of central France, that are covered by mosaic work of 
different colors. To this is related the Italian marble incrus- 
tations of the mediaeval period, which only comprise the cover- 
ing principle, and it was a merit of the Renaissance to have 
developed this into a structural principle. 

y.Hxpedients for fastening and clanmping together ashlars. 

Stones are fastened together by means of mortar, as well as 
by projections of the stones, three specimens of which are giv- 
en in Fig. 40 as shown in plan, or by dowels of stone or metal, 
by indenting the blocks into each other (Fig. 41), and finally 
by cramps. These fastenings are generally concealed in the joi- 
nts between the stones: if cramps do appear on the external s 
surface, they are either treated as external anchors set in 1 
lead as in Fig. 42, a, or like Fig. 42, b from the stair balus- 
trade of the bishop’s palace at Lucca. 

§. Ashlar masonry in general. 

The late Renaissance clearly observed some things that have 
since been neglected. For example, bed and end joints play dif- 
ferent parts; while beds are subject to crushing and offer res- 
istance to it, end joints are not subject to any strain; hence 
if follows that the beds should be made prominent but not the 
end joints, and one meets with a twofold conflict, for:- 1, all 
architectural styles must be cast aside, that have accented b 
voth kinds of joints as in the best Renaissance; 2, the beds 
must be made most prominent and end joints be subordinated, it 
would then be inconsistent to leave both kinds unmarked, since 
ancient and medieeval architecture would then be rejected. If 
only beds are accented, the masonry has the appearance of being 
composed of continuous layers of stone, ahich is not at all so. 

If we consider the masonry as a construction with a right to 
appear as such, it would be proper to allow it to appear as a 
structure composed of parts, where the end joints would take 
their part as well as the beds; this structure may be charact- 
erized most simply by the natural mortar joints and does not 
need to appear as a monolith in order to produce the effect of 
unity or of a whole, but the power of unity over diversity must 
be evident in the structure itself. 
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For the same reason the joints should be accented by means 
of the expedients already described, and if it is desired to 
distinguish end joints from beds, which is only proper when 
it is desirable to make all the fine structural joints evid- 
ent in the entire building, with the utmost consistency the e 
end joints may be narrower than the beds and be differently 
treated. 

If we admi the claim of Semper, that regularity of form and 
similarity of treatment are the supreme requirements for the 
artistic effect of masonry, on one hand our hands are tied, 
and on the other the fines structures of the Renaissance are 
to be cast aside, which owe a good part of their characteristic 
beauty to irregularity in form and treatment. The same is true 
of Semper’s requirement, that only the substructure as belong- 
ing to the earth base, should show the mode of cutting and ar- 
rangement of joints, while the structural formation of the su- 
perstructure need not be so apparent. We merely have a choice, 
either to throw aside the Pitti, Strozzi and Rucellai palaces 
as errors, or of establishing a theory of artby which these s 
structures may be considered justifiable. 

By means of the various modes of cutting already described, 
the forms of the ashlars and the kinds of bonds, numerous expe- 
dients are available for siving the masonry a varied character. 
From the massive strength of the fortress and the roughness of 
the rural building to the light grace and princely splendor of 
the palace, the most varied effects are possible in the appear-— 
ance of ashlar masonry. The absolute dimensions of the blocks 
and their proportions add their individual effect to the gene- 
ral appearance of the masonry. Square faced ashlars appear bol- 
der than if oblong, small stones are also bolder if nearly sq- 
uare; on the contrary, large stones are so if oblong. 

Increased richness in the external appearance of ashlar mas—- 
onry may be produced in kany® ways; either by the mode of cut- 
ting, by varying the bond, or by refining the bosses by mould- 
ings, rubbing and polishing, the uee of better materials, inl- 
ays of finer stone or metals, by decoration of joints, etc. 

As for the mode of cutting, all affected and formal treat- 
ment of ashlars as if the stones were stuffed cushions, like 
that originated by the Barocco, is decidedly objectionable. No 
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attempt should be made to enrich the architecture by increasing 
the labor in any way, and if it is not desired to economize b 
but to lavish babor, it is preferable to give the ashlars a d 
decoration belonging to sculpture. 

To accent the bond leads to mosaic work and disguises the s 
structural character of masonry if carried too far. 

On the contrary, if it be desired to retain a rich yet struc- 
tural bond like Fig. 35, 0, and to carry its decoration to the 
highest point as for an altar Chapel, a Santa Casa of Loretto, 
it is permissible to use a more refined treatment of the bosses 
by moulding, rubbing and polishing, with nobler materials, in- 
lays of semi-precious stones, noble metals, stone intarsias, 
decorations of joints by gilding with stampec patterns or to- 
saics. A memortal or a public fountain would justify the use 
of this kind of decoration. The corresponding sculptured orna- 
mentation and figure reliefs would require a rich treatment. 

Tt not being possible to surpass this richness ‘in decoration, 
which is permissible in purely ornamental works, we must then 
renounce the construction, and either think merely of 4 cover- 
ing of sculptured marble, like the facade of the Gertosa at P 
Pavia, or of incrusting the surfaces with polished semi-preci- 
ous stones with gilded joints and ornamented by stamped patte- 
rns, aS in the chapel of castle Karlstein near Prague, or last- 
ly of covering the masonry by ornamented plates of bronze or 
of nobler metals as done in Creece in ancient times. 

A peculiar construction of stone walls may be mentioned here, 
ghose principel is entirely correct and admits of great variety 
of forms, an example of which is found in the Romanesque church 
of S. James at Regensburg (Fig. 43); the wall consists of sto- 
nes not extending through its entire thickness, but so arranged 
that part project in front and part in rear. The panels are e 
enclosed by an architrave of suitable profile, and the convex 
pattersns on one side become concave on the other. This truly 
structural motive may be treated in various ways, according to 
the bond chosen, and thinner and more ornamental enclosing wa 
walls may thus be employed. 

In contrast to ashlar masonry, whose nature is thoroughly 
structural, bonds imitating ashlar work in structures of wood, 

Dutch stove tiles, wainscoting, metal work, etc., are to be 


treated if possible, so that may not remind us of actual ash<lars. 
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ashlars. Sunk panels, entirely inappropriate for stones under 
compression, more richly profiled enclosing mouldings, etc., 
are not only allowable for structures of materials other than 
stone, but on the contrary are to be preferred... 

Divisions into ashlars on painted or plastered walls must be 
treated in a purely decorative manner to appear like tapestries 
sewed together. Hach division should be enclosed within a deco- 
ratvive border, its centre being accented by flowers, rosettes 
and other ornaments. 


2. Brick Masonry. 

Brick walls were found in the earliest times among the Assy- 
rians and Chaldeans; they used unburnt bricks general laid wi- 
th asphalt mortar. 

The Romans first developed brickwork; by means of excellent 
clay and superior mortar and cement they rapidly constructed 
all kinds of mixed masonry of concrete and of backed rubble, 
where bricks were chiefly used as a facing for the wall; for 
this purpose they employed partly triangular and partly rect- 
angular tiles, generally using oblong tiles for through cour- 
ses of headers and triangular tiles for the facing stretchers, 
benind which the wall was a mass of concrete composed of cem- 
ent and fragments of tiles or stone spalls. They preferred 
opus spicatum as well as a kind of masonry where patterns of 
all kinds were produced ty horizontal bands of color or of 
colored stones. 

During the middle ages brick construction was developed in 
different ways in various parts of Europe, especially in Italy, 
southern France, bavaria, the low plains of north Cermany and 
in Holland. Only north Italy and North Germany created a true 
brick construction, the other countries having almost exclusi- 
vely employed a mixture of cut stone and bricks. 

A bond was used in Holland during the entire middle ages con- 
sisting of alternating courses of stretchers and headers, but 
the lengths of the bricks did not correspond to their widths, 
so that a regular breaking of joints was impossible in each 
second course. 

The middée portion of the wall is usually composed of rubble. 
The natural treatment is to lay alternate courses of stretchers 
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and of headers, and when the (end joints fall together, a long- 
er or shorter brick is selected or ‘is suitably cut. This kind 
of masonry has the decided advantage of cheapness over all re- 
gular bonds, and it is therefore to be recommended as a make- 
shift. It appears picturesque and less pretentious than regul- 
arly bonded masonry. 
ae The structural Bonds. 

Modern bonds are either those used during the middle ages, 
like the so-called Gothic or Polish and the So-called Dutch or 
Flemish bonds, or are those introduced in the Renaissance, as 
the cross and block bonds. 

Ordinary moder brick masonry is composed of bricks of equal 
dimensions, whose thickness, breadth and length haye proporti- 
ons of 1°: 2°: 4, inclusive of the mortar joint, so that four 
thicknesses and three joints equal the lengbhh of a brick. Bats 
are sometimes used as well as whole bricks as in Fig. 44; half 
bricks H, two making the length L, quarters V, three-quarters 
D, and finally split bricks K, two making the width of a brick. 
Fach brick bond is arranged to that the bricks forming the ex- 
ternal face of the wall are laid as stretchers or headers, and 
upper bricks always cover the joints in the next course beneath. 

The thickness of brick walls’is always a multiple of the wid- 
th of a brick, so that brick walls alone are in use, that are 
1/2, 1, 11/2, 2, 2 1/2 bricks thick. The end joints of the 
wall face commonly extend through the wall (Fig. 45, a). (Not 
in U. 8). The interior of the wall entirely consists of headers, 
stretchers being used only on the face. (Not so). If the thick- 
ness of the wall equals an even number of half bricks, the co- 
urses are similar on front and back (Fig. 45, b}; but if uneven, 
the courses on face and back alternate, a course of headers on 
one face corresponding to a course of stretchers on the other. 

If terra cotta blocks or cut stones are used in brick masonry, 
their heights must always be multiples of the height of a brick 
with its mortar joint. These are the most important points re- 
lating to brick construction in general. 

We shall next consider the bonds of facings of walls, then 
those at the angles, and will seek the decorative motives res- 
ulting from these structural bonds. 

a. Block Bond. Fig. 46. 
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The bond is arranged according to the scheme 2UUUBA, 
the end joints of all stretchers and headers alternate over 
each other’ any vertical element of the wall consists of alt- 
ernate stretchers and headers. An oblique division of the face 
has the rpythm - uu - uo, and a vertical one the rhythm + - 
+ —- + +, If the bricks are distinguished by different colors | 
(Fig. 47, the bond forms congruent vertical elements a, betwe- 
en which are left interspaces. Used diagonally with bricks of 
two colors, the bond is changed into a net systen. In horizon- 
tal and diagonal directions a multitude of decorative pattenrs 
may be produced by the use of bricks of different colors (Fig.48). 

B. Choss fond. 

Like the block bond the cross bond consists of alternate cour- 
ses of headers and stretchers, but the end joints of stretchers 
only come in the same vertical in each fourth ‘course and ine 
each second ‘course of headers. The oblique division of the ma- 
sonry follows the scheme uuus8a, and the veftical one has t 
the rhythm + + #4 + + - -. The entre bond may be regarded as 
a diagonal net system, whose cross shaped ‘intervals are filled. 
In vertical, horizontal or diagonal directions, this bond con- 
sista of merely abutting courses. It sives rise to the most 
varied decorative patterns, band-like or net-like motives of 
all kinds (Fig. 50). 

y. Cothic or Polish Bond. (Fig. 51. 

This employs stretchers and headers alternating in each con- 
rse according to the scheme 2 5 2 5 ¥ 5° a vertical ebement 
has the rhythm + -.¢ -.+ -, the oblique division with the form- 
ula - --- - being entirely composed of lengths. In a vertical 
direction the bond may be divided into purely congruent linear 
surface elements, which fit each other without leaving interv- 
als; in a horizontal or vertical direction into detached cour~ 
ses or diagonally into a net system, in which patterns are pro- 
duced by separate headers as in the patterns of Figs. 51, 52. 

Besides the Gothic bond, a variety should be mentioned common 
in brick construction in north Germany, the so-called Wendish 
bond, where two stretchess alternate with one header in each 
course. 

These mediaeval and other bonds produce a very rich variety 
of ornamental surface DA PREPARED , which are entirely dis*inct 


for each one of then. 
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8. Flemish Bond. (Fig. 53). 

The Flemish bond is incorrectly termed Dutch bond because it 
‘4s ‘in common use in Belgium and rare in Holland, conissts of 
alternating courses of headers and of courses ‘in Bothic bond. 

The vertical arrangement of this bond accords with the form—- 
ula + - + - + =, its oblique division has the rhythm - uuda_a - 
uuu-. The end joints of each second course of stretchers a 
and of each second ‘course of headers lie over each other. In 
a vertical direction this bond consists of purely congruent 1 
linear surface elements without intervals; horizontally with 
detached courses, and diagonally of a net system with ‘cross 
shaped meshes. This bond likewise produces peculiar ornamental 
patterns. Block bond is the one most commonly and generally 
employed in masonry. 

Cross bond is stronger than block bond on account of the ‘more 
perfect alternation of the joints. Gothic bond is chiefly used 
for facings of rubble walls and has less strength than cross. 
bond, and is not as good for facing rubble as a bond composed 
of stretchers and headers alternating in pairs (Fig. 54), so 
that two courses together always bond with the backing of the 
wall. Dutch bond is only ssed for walls one brick thick. 

The decorations of structural bonds are strictly patterns, 
that always correspond to those of flat embroidery. According 
to the old Dutch method still seen in a few buildings, the ma- 
sonry is decorated by borders and bands of varioss patterns 
(Fig. 55), which result from the bond itself. 

If a bond terminates at the angle of a wall or against an 
architectural member, it is evident that if it be cut vertical- 
ly on the lines a b, c d, e f,(Fig. 56) (through end joints of 


centres of bricks), quarter bats will be required a* the angles. 


In case of the block bond I, the angles will be arranged accor- 
ding to the following Bhythm, according to the distance of the 
left half from the joints a b, cd, e f; denoting quarters by 

1, halves by 2, three quarters by 3 and abole bricks by 4; on 
line at, 1414; on line cd, 2121; one f, 121 2. The 
cross bond IT gives the following. on line a b, 212321 23; 
on ‘Hine ic 4, 2:3 2:1 2:3; one f, ‘12/1 :4'1 2) “it ‘is: sedt ayee 
dent that the angles should be made as strong as possible, and 
the use of ‘quarters or split bricks should be avoided at angles; 
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hence each course commences at the angle with at least halves, 
‘quarters and split bricks being ‘placed at some distance ‘from 
the angle. The bonds in cases I and II are arranged by ‘cours- 
es as follows, according to the lines ab, cd and e f:- 


I. ab ome | ef 
1 2422 2.272: 72 £12422 
4444 1444 2444 
112u2a2 2 HQZH2 des212 22 
4444 1444 2444 
TI. 
R222 22 32 2 dow? w2.t2 
1444 3444 2444 
2.212 72 a2 222 dir 2e2 
3444 1444 4444 


Removing the quarters and split bricks from the angles, ‘or 
replacing them bg three quarter bats, the bond will be arranged 
according to the following scheme:- 


BD ab od e f 
3:12 02°2 212212 3222 
4444 3444 2444 
3°22 2 222 32 3:22:22 
4444 3 414 4 2444 

II. : 
3222 2 e202 2 3 25 
4444 2244 4244 
3222 282-208 32:22 
4244 3444 — 4444 


The peculiarity of this rhythmic scheme “is easily explained 
by the fact that the quarters are not only removed ‘from the 
angles, but care must be taken to prevent two end joints from 
coming together ‘in adjacent courses. 

Of these bonds only that on line c d is customary. If two 
walls join at right angtes, the ‘principée of the bond will al- 
be that in each course A and B, one wall always extends clear 
through the other, which abuts against it (Fig. 57, A, B). Ac- 
cording to the preceding ‘modes of terminating the bonds, the 
angles are to be arranged ro that there may always be as many 
three quarter bats at the angte as half bricks ‘in the thicnkess 
of the wall (Fig. 57), for if but one three quarter were used 


ae) Veer a ee oe pot? ae hd A te POY en. eae 
Pee ae eee ee Oey ‘ae ae, 
' ad ? | qs a 


, en 

Pye “yeetn0 t8beed edt nt atotid slodw ont yd benoffot efgns edd 12 

erent dedt ,betelotv ed bluow ebnod act efor L[eqronintg odd 

oF Pipes [few edt nguotas ws8lo bnetxe bloode etatot 
1808p" ‘eondd to bsetant beew stew edotid tilqe bas eietiasp t1 

| -tocoe nsec entwolfot ef% ot sgaedo SIvow Snod sat ,adad 98 


Oe? a @:% 9 eatf edt of anrh 
oe Sie brod asoth bnod xoolg 
Ota es 2a Sars ® 
SBS bo ¢ bh 
Me ry: Bo Ext" Sv@.aes 
gunn: iy ea Ce bb ga 


ss ggoto nT 282 .kiY vi ee bnod Aoold nt stentet{s seetn0o ant 
ss wksd eiedio oft .02 .2f7 nt mwone as ef eetp00 Adig0t sad baod 
ere 2, ebnod Asold ak ea Yn 

‘edn of Bnibiooos [[ew eft to torredat edt nt 2etisv bod sal 
8 to efodw s to afqitinn 6 er [few edd to exoendorat edd a9M 
% besaktnoo ri se1g09 dose tent ofqtonizg say boa ,don1d Bled 
at yg eit yvletenistis [few sat to seamdoing stiine edd aguords 
ebtod esoto mk bentatey yltoiate 

“90% yino been ylisqgotq ets doide sobnod detmsf[%- One ofdtod sl 
.18s8io baod sdt to mdtyds edt sien of Seorttrd fon ai 3k .agrtost 


qdoted - ferbash otdto> 

F Seiiew Gs SD Chagan Sas 
agers S&S SE bSebS € BS DE 
wee daesee SB Shea SubsS@ 
Peedtey S82 € BSbhaSsE BS De 


| ~IS0D ee1it ddix eolnas sdt te consamoo of beitsteag ek dr tI 
atdt eiam of tlwortteb ton ef tk ,eovied Yo bastent ated as2 
i esbnod detmslt bnspokstod nf aknedo 

eviteroosh sit of soneistey ai btse aeed vbserf[s sed tent 
" ‘samdotsd of oldsoifqqs t1sq af ei ytnoaem relies to dasutsert 
| seven aso etdt etnousfe att to avenifers edt mo1t tad ,yis08 
_ ten s stil tedés1 105 ,dégastse sender to nokeaengm£ edt svity 
| a epee yi ylilidertenequt to eebr ont ateszaua Aron 
_ e@intot sbiw yllanottioqo1g ett bas atoold [lems ati to aortosn 

_ -beesd ers abnod [arstovise sit Yo etnsibsgxe svisetoosb sal 
teeta sd% .S getolooetaststiib to siorad Yo aa0 adt ,f ~:noge 
base notioeto7q sat ,€ seefyne ont ts bnod adt to sonentmorty +12 
_- %o eeendtordt oft pentetied bas aioti stateqes to notessaged 
eeelane ett ta baod sat yd beteotbar od yam Ilew oat 


45 
at the angle followed by two whole bricks in the header ‘course, 
the ‘principal rule for bonds would be violated, that the end 
‘joints should extend clear through the wall. 
If quarters and split bricks were used instead of three quar- 
ter bats, the bond would ichange to the followins' rhythm, accor- 
ding to the line e f:e 


Block ‘bond ross bond 
22 2:14:22 
A244 4244 
SiZeene eikiaee 
4244 4444 


The courses alternate in block bond as ir Fig. 58. In cross 
bond the fourth course is as shown in Fig. 59, the others bei- 
ng as in block bond. | 

The bond varies in the interior of the wall according to whe- 
ther the thickness of the wall-is a multiple of a whole or a 
half brick, and the principle that each course ‘i1) ‘continued t 
through the entire thickness of the wall alternately is not 
strictly retained in cross bond. 

In Cothic and Flemish bonds shich are ‘properly used only for 
facings, it is not difficult to make the rhythm of the bond clear. 


Gothic Wendish Dutch 
4242 442442 4242 
3424 224424 3222 
4242 442442 4242 
32424 324424 32222 


If it is preferred to commence at the angles with three quar- 
ter bats instead of halves, it is not difficult to make this 
‘change ‘in Cothicsand Flemish bonds. 

What has already been said ‘in reference to the decorative 
treatment of ashlar masonry is in part applicable to brick ma- 
sonry, but from the smallness of its elements this can never 
give the impression of robust strength, bat rather like a net- 
aork suggests the idea of impenetrability by the intimate,.con- 
nection of its small blocks and its proportionally wide joints. 

The decorative expedients of the structural bonds are based 
upon:- 1, the use of bricks of different colors; 2, the great- 
er prominence of the bond at the angles; 3, the projection and 
depression of separate bricks and patterns; the thickness of 
the wall may be indicated by the bond at its angles. 
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Like the stone wall shown in Fig. 43 from S. James in Regens- 
burg, brick walls may be constructed nith raised panels on one 
side and sunk panels on the other in patterns suited to the b 
bonds (Fig. 60), especially in 1/2 to 1 1/2 brick enclosing w 
walls without ‘cutting the bricks. finally, a part of the brick 
walls executed in patterns may be left open as in parapets, ¢ 
garden walls, friezes for admission of air and light ‘into ord- 
‘inary buildings with thin walls. | 

b. Decorative Bonds. 

When the structural principle entirely disappears as in the 
various panels and ficings of walls, the most ‘varied decorative 
bonds become possible; they may be used as facings for each 
constructive bond with the aid of quarters, halves and split 
bricks, and finally they may be executed with or without the 
aid of cat or colored bricks. 

The simplest form of purely ornamental bond, capable of :pro- 
ducing the most varied patterns, ‘is that (Fig. 61) in which e 
each stretcher is replaced by two halves so that only a single 
kind of bed appears on the face of the wall. 

An entire series of decorative bonds form true wep systems 
according to whether the ‘bricks are cut or uncut (Fig. 63). 

Joints ‘in brickwork are generally so broad (1/8 to 5/8 in.) 
that their influence on the external appearance of the wall 
is very decided. In the better kinds of walls they are pointed 
with strongly hardening mortar or cement, using different pro- 
files according to circumstances (Fig. 64). The modern masonry 
of Holland is characterized by the use of very small bricks, 
as well as by having vertical joints not more than 1/8 inch 
thick while the bed joints are very carefully worded to the p 
profile d, are 5/8 inch thick, and are always left white. 

It has usually been customary in Fermany to color the mortar 
before using it, so that any desired tone of color may be given 
to the wall in general by means of the color of the bricks and 
thai of the mortar. The bricks are usually of a broken color, 
dark brown, ‘black, red, yellow, white, with green or violet 
obtained by glazing. Whoever has an opportunity of comparing 
the carefully executed masonry nf different localities witl 
agree that a white or nearly white network of joints appears 
best when the bricks are of a dark:color. Dark joints are suit- 
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suitable for very light bricks. The older houses of Amsterdam 
were built of black or peat-brown, as we call deep reddish- 
brown bricks, but the joints were always left white. It is. 
undeniable that the aspect of such gloomw houses is made as 
pleasing as may be possible by the joints. 

The imitation of ashlar masonry by brickwork, as exception- 
ally done in the Italian Renaissance, belongs ‘in the realm of 
Nonsense. 

3. External plastering of Walls. (Stucco). 

Since external plastering ‘is a protecting ‘covering for ordi- 
nary rubble or for brick masonry, it is to be treated as a co- 
vering in the true sense of the word, and its range of form 
‘is to be sought entirely independent of masonry. All -imitati- 
ons of ashlar and brickwork,whether painted or in relief, are 
decidedly objectionable for this reason. 

The expedients that may be employed for the decoration of 
external plastering are those of sculpture and painting. Stuc- 
co belongs to form-art as already stated, being a soft and 
plastic mass. 

Therefore stucco work:is the proper means of decorating ex- 
ternal plastering by a division into panels, the enclosing of 
panels by mouldings, inserted ornaments ‘in cement or plaster, 
all ara admissible, but only with the condition that the ser- 
‘ies of forms may neither imitate those of stone or of wood. . 

All stamping or ‘incising in the soft :mass is well suited to 
the nature of the material: the ‘inscription or impression of 
ornaments, a rude treatment of the sarface by hatching or by 
roughening, by sgraffito or by true painting, gold grounds 
and gilding of various parts, all are adapted to the plaster 
surface. A painted and symbolical architecture is preferable, 
ahich “ig no imitation but a free play of form:cannot be excl- 
uded from the domain of plaster decoration. | 

Plastering serves no monumental purpose ‘in general; there- 
fore it affords a free play for the taste of the period or 
‘individual or that due to the subject, but for this reason 
must be excluded from monumental structures as far as possible. 

One of the many barbarisms of the “periwig and pigtail” peri- 
od, that we adopted and shich has not yet disappeared, is the 
painting of cut stone and brickwork with oil colors. This is 
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one of the insipidities of the last century, which must be op- 
posed by all means, but we should not forget that the esthetic 
sense ‘in its lowest stage of development, as in the case of t 
the general public, sees more art in the cleanness of appear- 
ance and in regular and symmetrical arrangement, than in the 
picturesque; the modern peasant is better pleased by a regul- 
ar avenue of poplars than by the finest forest, art begins | 
“ith order and neatness for him as for mankind in general. 
That he remains at this beginning point, that the great pub- 
lic of cities as well as of entire nations, like the modern 
Hollanders, can never pass beyond this, one must lament on 
one hand, but on the other we must consider this love of ord- 
er and neatness in people as really being esthetic, without . 
mhich any exaltation to art is generally impossible. 

In many cities where the available building materials are 
scarcely homogeneous, it is often scarcely possible to con- 
vince even educated persons, that the natural color of the 
material, in spiteiiof its irregular and possibly gloony color, 
excels a uniform coat of oil color in agreeableness. The reas- 
on for this fact is the recognition of order and neatness as 
a canon of beauty by those persons. 

4s being ‘important and entirely useful decorations of mas- 
onry, we finally have to mention iron wall anchors as well as 
holders for banners, lanterns, etc., the former being found on 
almost every old house in Holland, the latter on the palaces 
of Florence and Siena. Dutch and Tuscan smiths vied with each 
other in designing tasteful works of this kind, which are to 
be accepted as true models of a refined treatment of metal. 

4, Wooden Walls. 

According to construction, wooden walls may be bearing walls 
like those constructed of horizontal or vertical timbers or of 
planks, or they may be merely partitions or board walls, pali- 
ngs or picket enclosures, panles or lattices. 

Os -Walls coppose? of horizontal timbers. 

Such walls are built of round logs or rectangular timbers 
laid to cross each other at the angles, either with crevices 
left between them as in the hay barns and sheds od the Alps, 
or to form walls that are wind and weather proof. The ends 
of the timbers project beyond the walls at the angles or may 
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be cut off flush, making the bond visible at the angle. 

Tne decorative expedients for the esthetic treatment of these 
log walls consist in carving either the joints or surfaces of 
the timbers. also the projecting ends of the timbers, their 
bottoms or sides, angles, edses or ends; finally, when the 
ends do not project the angle bond is itself ornamented. Even 
‘if a richer treatment of such walls is found in exceptional 
cases, these ornamental expedients are always worthy of ment- 
ion. The true Swiss cottage, Norwegian and Russian churches . 
as well as peasants’ houses, which are constructed of hori- 
zontal timbers, and finally mediaeval structures of similar 
kinds employ the most varied forms of carvings in wood. 

The carving of the angles of the timbers may be done in var- 
‘ious ways, either as mouldings as in Fig. 65,a, or-in notches | 
of all forms in repetitions producing patterns of numerous 
kinds (Fig. 65, b). Carving the surfaces ‘comprises ‘borings and 
excavations of all kinds, dentils, diamonds, checker-board and 
zigzag patterns and innumerable sorts of ornaments, with which 
the surfaces and angles of timbers are enriched. (Fig. 65,c). 

One of the best expedients for ornamenting surfaces of timb- 
ers is by incised letters, proverbs, etc., or by raising them 
on a sunk ground. 

It is self evident tha the bed joints of the timbers can 
be profiled so as to be tongued into each other (Fig. 66), as 
found in Norwegian and Russian buildings, whose walls are req- 
uired to be absolutely air-tight. the ends of the timbers t 
then show the form of bed joint. These ends am free ending a 
and may be shaped in the most diverse ways by carving their 
sides and ends (Fig. 67), or by carving them in peculiar forms. 

Which one of these modes of ornamentation is to be preferred 
depends on circumstances, the richness of the decoration, whe- 
ther the structure is to be an elegant temporary building like 
a pavilion of an industrial exhibition, or is to be as monumen- 
tal as possible, and is therefore required to resist strongly 
the effects of weather; in the last case the choice of forms 
must be quite limited, since complex carvings afford opportu- 
nity for collection of rain mater and consequent decay of the 
wood. Russian wooden architecture sometimes employs timbers 
of hexagonal and not of oblong section (Fig. 68). 
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8.Walls composed of vertical timbers. 

Such walls are almost entirely uséd in buildings for ordina- 
ry purposes, seldom for those of importance. They consist of | 
timbers set vertically and closely joined together by grooves, 
tongues, etc. (Fig. 69), usually to prevent admission of water. 
These timbers are driven into the ground, or their ends are 
tenoned into sills and plates. The idea of decorating this 
kind of a wall would never occur to anyone. But if it be desi- 
red, the joints between the timbers may be covered by moulded 
battens, be made visible by carvings, but neither to weaken 
the timbers or to permit entrance of water. 

The timbers should be ornamented by raised ornaments between 
the battens, and the plates or the horizontal beams tenoned 
between the ends of the posts should have patterns forming bands. 

y. Board walls. 

Board walls are almost entirely used for thin partitions; t 
they either consist of a framework in which are inserted pane- 
ls, or of two thicknesses of boards crossing at right or acute 
angles and nailed together (Fig. 70), or are composed of a sin- 
gle thickness of planks abutting, tongued together or overlap- 
ping, with the aid of vertical posts and horizontal girts. 

For two thicknesses of boards nailed together it is most 
tasteful to lap the joints (Fig. 71), as no crack is then :cau- 
sed by shrinkage of the wood, and moulding the joints with a 
regular spacing of nail heads has a decided influence on the 
general effect. If this mode of construction is employed for 
doors, they should be bordered by strips of sheet metal or te 
completely covered by it, by leatber or parchment; doors of 
mediaeval churches were frequently treated in this way, and 
the doors od churches and palaces in the Italian Renaissance 
were sometimes covered by thin metal. The edges of the border 
strips of metal may be cut in the most varied patterns, nails 
He changed into rosettes, om their heads be shaped ‘into large 
and effective knobs; the plate covering may assuem the medciae- 
val form of horizontal strips, one edge being ‘cut in some form 
of linear division of the surface (Fgg. 72), or be covered by 
firmly nailed plates as for Renaissance doors, shere the nails 
form a special decorative system, or the whole may pe placed 
under any other arrangement. 
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Fences or enclosures of boards or planks generally serve 
merely temporary or necessary purposes, for which an esthetic 
treatmeent is not admissible. If they are to be decorated, it 
is possible according to the mode of ‘construction:- 1, to mo- 
uld the joints; 2, to cut the overlapping edges of the boards 
in patterns (Big. 73); 3, to cut moulded grooves in the boards 
themselves in mediaeval style (Fig. 74). The upper and loner 
margins of detached fences are 4lmost always treated lige Figs. 
73, 75, which are sujject to the general rule that forms are 
to be avoided, that might cause the projections to break off. 

To these board fences should be added the parapets and balus- 
trades of galleries, bridges, etc., as well as paling walls. | 
Balustrades as a whole form bands or friezes composed of ver- 
tical elements. these are held together at top by.a horizontal 
rail, their lower ends being tenoned into another rail or held 
together by a pair of strips (Fig. 76), so that the boards may 
be cut in free euding forms. This cutting of the boards partly 
consists ‘in widening the joints (Fig. 75), partly in perforat- 
ions of the boards (Fig. 76). A correct and healthy feeling 1 
led the nations who most completely developed wooden architec- 
ture, Swies, Tyrolese, Upper Bavarians, Russians and Norwegians, 
generally to treat the cuts of the boards with rectangular for- 
ms like lace and embroidery patterns, or so to form curved cu 
cuts as merely to indicate 4 free play of line, avoiding dete- 
rminate forms of plants and animals. For more than one reason, 
many of the modern fret-sawed forms of our wooden architecture 
are therefore objectionable, since they imitate outlines of ob- 
jects in an unsuitable material, that may be painted on but not 
fret-sawed in boards, and further is is forgotten in the first 
place, that these cuttings depend on a finely balanced divisi- 
on of the parts removed and left, but never on the repetition 
of any definite thing. 

Only ‘in exceptional cases, wooden brackets, acroterias and 
similar architectural details are cuttings in wood to be used, 
abich represent heads, animals and plant forms, ornamental ob- 
jects generally with curved lines, and they are then to be tr- 
eated with exceptional delicacy. This requirement for wooden 
architecture is easily justified. The fibres should be cut as 
little as possible, or at least ont in such 4 way that parts 
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of these wooden decorations may drop off; the wood should also 
form a coherent net system. If it be desired to saw anw ornam- 
ent in a board similar to that painted on by means of a sten- 
cil, the fibres are not only improperly cut, but the very ref- 
‘inements in the movement of the ornament, the leaf points and 
the smaiterforms are sawed out with difficulty or incorrectly, 
as the thickness of the board hinders the free management of 
the saw. These complex forms of fretsaw designs are only suit- 
able for sheet metal or verw thin boards, scarcely employed in 
wooden architecture. 

The sawed out ornaments appear dark or light as a rule and 
are perforations sunk like black spots on a light ground; they 
attract attention more strongly than the wood and therefore r 
require form treatmert before all else; if it is possible so 
to shape the perforations that the remaining woodwork assumes 
proper forms, it is self evident tha: this is to be preferred. 
Exactly the opposite or what is here said is true of carvings 
on boards not cut through; in such cases one has perfect lib- 
erty to do as desired. If perforated boards are nailed on oth- 
er boards to form a kind of decoration in relief, from the 
fact that the perforated board must always form a net system, 
the same freedom is permissible as in case of imperforate car- 
vings, since the more fragile portions are firmly nailed. The 
finest Swiss houses and wooden houses in the Tyrol and upper 
Ravaria have adhered to this primary law with great consist- 
ency; the perforations are almost entirely openings of pleas- 
ing<shape and arrangement, but the free ornament is used on 
friezes, panels and similar ornamental portions in the forn of 
a board nailed on. It is self evident that either the perfora- 
ted or the board nailed on may be carved to obtain a sculptar- 
ead effect, or it may be decorated by the aid of painting. But 
from this is to be rigidly excluded one expedient of the pover- 
ty of modern thought, though it always passes for a mode of i 
‘increasing the beauty in spite of its ugliness, the chanfering 
of angles and the outlining of forms by a colored line. It is 
incomprehensible that this error in taste does not disappear, 
but in our schools it is even prized as a specimen of refined 
taste. The most pleasing form is afternards weakened and ruin- 
et at an increased cost, and if it is to be made especially 
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beautiful, a bold red stripe is then drawn at a uniform dista- 
nce from the ugly edge, so that the form possesses still less 
character. Is the architect then compelled to ape the wood 
carver, who alone possesses the right of enclosing has work 
by bands? 
§. Paling walls. 

Paling walls also include simple park fences consisting of 
vertical poles placed close together and supported by horiz- 
ontal rails, and they present different modes of treatment. 
The fences mentioned possess means of obtaining the most div- 
erse forms, in the careful selection of pickets of equal or 
alternately equal diameters, in the substitution of pleasing- 
ly interwoven willow twigs for the horizontal rails, in the 
simple carving of the upper ends of the verticals and in the 
partial removal of their bark. For park enclosures, poultry 
yards, fences in zoological gardens, etc., this simple motive 
admits of variation in many pleasing ways, and if the wood- 
work, whose principal color effect is due to the color of the 
bark and the wood of the denuded places, be heightened by the 
aid of interwoven work of brightly colored twigs, Indian red 
being used on portions of the poles, and the openings between 
vertical being filled with fine lattices, as may be required, 
from these simple elementary ideas may be developed an inexh- 
austible wealth of treatment of forms. | 

A peculiar use of paling work is found in Upper Austria and 
Steiermark in hay sheds and similar rural structures for ordi- 
nary purposes; the simple frame of such sheds is so filled in 
sith slender fir poles as to make the spaces between posts, 
girts and plates appear striped (Fig. 77), these stripes are 
formed of the poles and the spaces between them and may be va- 
ried in many ways. This kind of a wall has recently been emp- 
loyed for rural structures and zoological gardens, etc. Ordi- 
nary lattice partitions are used in all kinds of buildings for 
ordinary, purposes and are treated in many ways by means of cut- 
ting the edges of the strips. From the method of dinear divis- 
ion of surfaces an inexhaustible namber of motives may be obt- 
ained, which are evidently governed by the same limiting prin- 
ciples, that have already been given for the ornamental cutting 
of boards (Fig. 78). 
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From a higher point of view the forms of the strips may emp- 
loy every expedient of carving, and ‘may thereby be changed ‘in- 
to works of low relief in wood ‘carving proper; also the ‘round 
pieces furnished by natural trunks may by the same expedient 
of carving be transformed into trae sculptures in wood. 

¢. Paneling and lattices. 

Paneling is always composed of a thicker framework with thin- 
ner panels; the frame forms a kind of network and the ‘panels 
may be grooved in, fastened on as @ lining, or may be entirely 
omitted. The material of the panels is usually wood, which may 
be replaced by marble slabs, plates of engraved or cast metal, 
sheets of glass, parchment or colth, etc., according to the p 
purpose served by the paneling. We now have to consider ‘in de- 
tail the modes of forming the framework and ‘construction of 
the panels, simple panels, materials of panels, treatment of 
joints, mouldings, etc., the various kinds of lattices, and 
lastly the purposes for which paneling and lattices are used. 

Paneling is constructed of small pieces of wood by placing 
one series against the face of the other, by mortises and ten- 
ons, tongues and grooves, etc.; strictly speaking any net sys- 
tem may be employed for paneling, but preferably only a web git 
system, some mosaic or lattice systems are made 4 basis of :pa- 
neling. The essential requirement for the pieces of wood used 
in the framework is that they must be narrow, so as to shrink 
but little. Therefore they should be rather narrow than wide; 
the same is likewise true of all wooden panels, which shrink 
least the nagrower they are. From this results a division of 
the framesork into many combined elements; when the frame is 
to be made very broad with narrow panels, solid tongued and 
grooved mouldings must be placed between the frame and the 
panels (Figs. 79, 80). 

The decoration of the framework itself must accord with the 
principles established for the pordering or enclosures of sur- 

faces. It is usually moulded and decorated by inlaid or carv- 
ed ornaments, and is also ornamented ‘by metallic knobs placed 
at the intersections of the wooden pieces or by metallic trim- 
mings. 

The richest paneling is to be found in the joinery and cabi- 
net work of the Arabs,and in that of the Renaissance. 
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If the panels each consist of several parts, they may be com- 
bined in accordance with any suitable mosaic system (Fig. 81); 
they then generally require to be strengthened by a second th- 
ickness of boards at right angles to the panel. The panel may 
algo be composed of two thicknesses of elements, these in front 
covering the joints of those in rear (Fig. 82), a favorite mo- 
tive in mediaeval work. Finally, the panels may, be partly or 
entirely replaced by mouldings grooved in, or special rails a 
and muntins may be inserted, the grooved-in mouldings being 
broken around between them (Fig. 83). The wooden doors and 
ceilings of the Italian Renaissance employed these ‘motives in 
very varied ways. the use of grooved-in mouldings and special 
rails and muntins affords this advantage, that finer kinds of 
woods can be used, which are not of large diwensions, and that 
the paneling appears both rich and strong; on the other hand 
both labor and :cost are increased. 

Joinery of the present time employs less than it might, kinds 
of materials other than wood for ‘panels in paneling. Wood is 
always necessarily used for panels, when these are subject to 
direct strain as in doors, wainscot and similar works, where 
they may be broken or pressed in. To increase the direct stren- 
gth, its middle portion should be strengthened, either by the 
mediaeval vertically moulded and raised panels, stopped at th- 
eir upper and lowe:r ends by carvings of many forms, or by the 
Renaissance raised diamong paneled ashlars, but one must be as 
careful as possible to keed the forms of these diamond panels 
as distinct as possible from those employed in stone work. 

fo this use of the ordinary woods for panels may be added 
thatoof the ‘precious woods, of intarsias and all kinds of inl- 
aid work. One of the best materials for the panels not exposed 
to injury is smooth stone of fine color and polish, easily pro- 
cured in many localities. Not only the different kinds of mar- 
ble, but also the various kinds of quartz, serpentine, lapis | 
lazuli and fluor spar, etc., also glass crystals and stained 
élass, can be employed as panels, with slabs of engraved slate, 
etched lithographic stones, or any other suitable natural or 
artificial minerals, true sculptures, reliefs, etc. 

We may further use for panels plates in relief of cast, ham- 
mered or electro deposited metal, enameled plaques, etc., the 
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products of metal and art industries, faience and majolica, p 
porcelain and glass, the latter being transparent, with decora- 
tions engraved or etched, staned, gilded or opaque glass in t , 
the forn of mirrors: also parchment, stamped leather, silk, v 
velvet, cloth, lace, gold brocade, embroidery and other texti- 
le materials, lastly paintings executed on canvas or other ma- 
terials. 

[The parts of the frame are connected by joints at right, ac- 
ute or obtuse angles, and are cornerg,across or intersecting i 
pieces, and during the middle ages it was the rule to ornament 
the insets and mogtised joints in some way (Fig. 85). This is 
especially true of common wooden doors, which were ornamented 
‘in the simplest way; these decorated joints, such as are found 
‘in mediaeval and Swiss houses are worthy of use at this time. 

The treatment of joints between panels and framework results 
from the requirement that thevpanel shall not be loosely set 
in the framing, bu so as to freely expand and contract with- 
out danger of cracking or warping; if the panels are made of 
ordinary wood as usually the case, and that readily shrinks, 
two conditions are established, that the woodword must not 
be painted, since a line joint of a different color would bec- 
ome visible by the shrinkage of the panel, and that the joint 
must be covered so that expangion and contraction of the panel 
may not be visible. This may be done by moulding the edge of 
the framework and placing a round next the panel; or by fasten- 
ing a round or moulding of wood or metal to the edge of the 
framework (Fig. 86). If the wood is merely left in its natural 
color, only being oiled or coated with transparent varnish, t 
the joints will not be visible, and the rounds anf mouldings 
will not be necessary. If it be desired to paint the woodwork, 
with a fpreference for unpainted mouldings and joints, only t 
the surfaces of the framework and panels are painted, leaving 
the mouldings in the natural color of the wood. 

The mouldings of the framework and panels are determined by 
the following considerations. they are struck with a plane, a 
great variety of forms being thus possible; if the paneling is 
employed in the interior of a building, and is thrrefore prin- 
Cipally lighted by diffused light, a strong movement in the 
profiles is required, while a moderate one suffices for exteriors. 
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The darker the woodwork and the more distant it is from the e 
eye, the stronger must be the movement of the profiles; ‘polis- 
hed woods and shining paint, varnish and gilding, are suited | 
by the weakest movement. 

According to the view with which the framework is to be arr- 
anged, that the material may appear more prominent around the 
margin of the surface or recede from a nucleus, leaving the 
middle less prominent (compare Tectonics, p. 195,;state ments 
concerning lititing forms), with the other view that ‘concavity 
‘is connected with the representation of attraction and ‘convex- 
‘ity with that of repulsion, determine the profiles of the pie- 
ces forming the framework, in connection with the principles 
previously stated. | 

Not taking any special style or the ancient orders as a bas- 
is, but in accordance with the preceding views, the profiles 
of the framework and mouldings may be composed of simple forms 
of section, which must be employed by men under all conditions 
in which they are placed. These simple sections are (Fig. 37):- 
1, chamfering the angles, 2, rounding off angles; 3, hollons; 
4, combined rounds and hollows; 5, combined hollows and rounds; 
6, rounds; 7, grooves; 8, combined rounds and ‘coves. 

Variations of these basal forms may occur in three ways; 4, 
by a more or less strong curvature of the .protile; b, in case 
of combined forms, one or the other or neither is most promin- 
ent; c, when the form is not only treated as a connected but 
also as a transitional form, as in case of a curvature varying 
frow a circle. Fillets, grooves and small hollows, serve to s 
separate the different members, at the same time being bands 
to connect them; the plain flat surfaces adjoining these mem- 
bers serve as a contrast to the mouldings. 

tf it is asked how the historical styles of architecture have 
actually treated these moulded members, the answer readily fol- 
lows, that they could not invent them as ground forms or geon- 
etrical conceptions, and could not separate them from the ass- 
ociations a#ith which those forms are connected. Thus they only 
had a choice of omitting the ground gorms on one place or of 
concentrating them on another, as in ancient classic architec- 
ture where the cavetto and hound were seldom used, or 4s in 
Cothic where most members were composed of these two forms. 
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They could vary these ground forms by making them more promin- 
ent in accordance with one of the three says already mentioned, 
they might arrange the forms in different sequences, separating 
them more or less sharply by fillets and bands, or they could 
omit these divisions and allow the forms to directly adjoin 
each other. Finally, these ground forms may represent the orn- 
amental forms derived from natural objects borne by the ground 
forms themselves; thus frecian art formed the cymatium “in abe- 
ordance with the natural curvature of leaves with ‘points rec- 
urved downward, with more elastic forms suited to. the delicate 
marble; the Romans and the Renaissance masters, their success- 
ors, transformed these into the quarter round and cornice forms. 
To be unwilling to use the quarter round because it was unknown 
to Crecian art and was seldom employed in Cothic, or on the o 
other hand to never use these so-called cornice forms, because 
Cothic employed the round and cavetto in their places, or to 
accept Greek forms without question, the 'cymatium and ‘cornice, 
merely because they were so made by the Greeks, is a principle 
that leads most directly to nonsense, it is to eat with the 
fingers because the Greeks had no forks. Our acts must te bas- 
ed on something deeper, we must investigate why we do one thing 
and avoid another, and conversely what we do must be done with 
full knowledge and for good reasons, no matter whether these 
were authoratative in past times or not. 

One of the most decisive reasons existing at the present 
time, which compels us this way or that, to do one thing and 
avoid another, is the question of ‘cost. We are always restrai- 
ned‘in th treatment by a thought of the»cost, and seek to ob- 
tain the greatest effect by the simplest means. The Renaissance 
most fully developed paneling; we shall learn most from that 
in relation to the treatment of our own. 

From the requirement of the effect of contrast it results, 
that profile forms must be alternated; where no alternation is 
found overloading ‘is produced, which commences with duplication 
and produces the effect of monotony and poverty of thought, in- 
stead of richness. Such duplications should be considered only 
when they are desirable in exceptional cases for reasons of e 
economy. For wooden mouldinms these reasons entirely disappear; 
ahether a cove or a quarter round is cut, the cost is approxi- 
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approximately the same. At most round and deeply sunk forms r 
require more labor and are therefore to be avoided or limited 
to exceptional cases. The Cothic style employed hollows and 
rounds more than any other, and made very marked differences 
‘in the radii and sections of those curved forms to obtain eff- 
ective ‘contrasts. 

The requirements of contrast and variety are fulfilled if a 
hollow follows a round or the reverse. Therefore in concavo- 
convex forms of section, the cymatium, a quarter round or 
round may follow the cavetto, but not another ‘cavetto. 

we must further consider which form of profile shall predon- 
inate, whether concave or convex, and which of these shall be 
chosen. Concave forms not only convey the impression of attrac- 
tion but also that of change, since they are transitional forms; 
on the contrary convex forms express an energetic repulsion. 
The concavo-convex, like the cymatinn, are intermediate between 
the two, the sharp contrast of convexity being softened or pre- 
pared for. The expression of the corana will be modified in a 
accordance with the predominance of convexity. 

The finest frameworks of the Italian Renaissance enclose the 
entire work by a border moulding, which assumes one or the oth- 
er form according to circumstances; the pieces composing the 
framework remain flat or form a sunken ground (Fig. 88), or 
are decorated by intarsias, sculptured ornaments or designs 1 
like bands. The richest decoration is concentrated on the space 
between the bodder and the panel; this member -is often ‘composed 
of pieces and bordered on both sides by mouldings, is finished 
as diamond panels (Fig. 89) or are decorated by ornaments “in 
bands. The panels are either left plain, are finished with ra- 
ised diamond panels, or finally are adorned by beautiful sculp- 
tured resettes. 

The later Renaissance sometimes enclosed the panels with very 
strongly projecting forms of mouldings, ‘causing an appearance 
as if the material drew itself away from the panel with great 
force. 

In richer works of joinery the cornice was decorated by ac 
cymatium with carved leaves after the antique, the astragal 
was changed to a pearl bead and the cavetto was ornamented by 
sunken incisions. (See Redtenbacher’s Joinery). There exists 
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no reason for omitting these antique leaf mouldings and pearl 
beads from our works. 

Paneling is preferably used for doors, windows, shutters, 
aainscot, furniture, uooden ceilingu and thir partitions. 

e. Lattices. | 

Paneling becomes a lattice if the panels are omitted, as al- 
ready stated. | 

Ordinary lattices are either constructed by placing strips 
over each other or notching them together, or if the strips 
are verw: thin and flexible they are interwovin (Fig. 90). In 
the two first cases the intersections of the strips are fixed 
by nails, but fastening is unnecessary in the last case. The 
lattice may be completely enclosed iin a frame, or be suspended 
as to end free, the strips may be horizontal and vertical (Pig. 
91) or-inclined; the last are to be regarded as lattice girders. 
Lattices constructed of strips laid across each other or halved 
together give opportunity for great variety of forms, if as ex- 
plained in my Tectonics in relation to the linear division of 
surfaces, the separate strips have their edges cut out in acc- 
ordance with any linear system (Fig. 92 a). 

Moorish and early Italian architecture have shown a special 
preference for these lattices (Figs. 93, 94). 

A second mode of decorating lattices originated in the middle 
ages and consists of cutting the edges of the strips at the op- 
enings alone. These cuts may form complete perforations (Fig. 
95) or they may only be carved leaving to the openings their 
square shape (Fig. 96); this motive was much used during the. 
entire middle ages for doors, in which the spaces were closed 
by a linince of boards, and even for paneling with panels of 
majolica plaques and tiles, also for the walls of gabled hous- 
es as at Beauvais. The Renaissance retained the same motive f 
for the construction of doors like a church in peventer. It is 
self evident that the strips end free if not enclosed by a fr- 
ame, and the nails at the intersections may be transformed to 
metal knobs and rosettes. The rules already given are applica- 
ble to the frames. 

A peculiar form of lattice was invented by oriental nations, 
first by the Chinese who employed bamboo stems; these lattices 
consist of separate round members tenoned together (Figs. 97, 
98); they form knotty swellings at their joints that aid the 
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artistic effect. A transfer of this lattice to that formed of 
flat strips was also a favorite with oriental nations, and it 
sives rise to arrangements in the most varied forms according 
to the mode of intersection of the strips (Fig. 99), and to 
the way in which the knots of the bamboo are replaced by carv- 
‘ings of all forms, as in Arab and early Italion lattices to be 
described soon. 

A further development of lattices was made by Arab nations 
by asing pieces turned or carved from square pieces of wood, 
instead of bamboo stems or wooden strips, and which were con- 
nected by holes and pins (Fig. 100). (See Ebers’ Egypt). The 
modes of connecting linear groups of forms treated in the Chap- 
ter of Tectonics devotem to lattice systems, which are endless- 
ly varied, the web and manr: emproidery and mosaic systems, may 
be employed as a basis for lattices of this kind, which as al- 
ready mentioned may be produced from with network with inter-_ 
woeen turned forms. A great many Arab lattices are based on a 
combination of chains with lattice and other systems; it is s 
self evident that it is impossible to survey the entire domain 
of this mode of construction of lattices with its entire possi- 
bilities, but it is interesting that they may all be referred 
to a few simple principles. 

New combinations for lattices can be made by makingiits prin- 
cipal lines a network of woodwork, the spaces then being redu- 
ced in size by ornaments of wire, wrought iron or decorations 
of cast metal. 

The uses of lattices are preferably for light partitions and 
enclosures or to serve as supports like lattice girders. They 
are also excellent for garden pavilions and enclosures, poult- 
ry yards and similar purposes. 

5. Half-Timber Work. 

Half timbered work is a mode of constructing walls, though 
its Gorm would class it with paneling, yet from its nature it 
properly belongs to wood construction, because its different 
elements play an entirely different part in construction. These 
elements are as follows:- on a sill (Figs. 101, 102) as a base 
are set posts c, these being connected by a plate b. This frame 
woudd not be a stable form unless the timbers a and b are stay- 
ed by the struts or braces 4; the girts e stiffen their bracing 
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and further divide the half-timber work into smaller panels. 

In our modern times it is customary to make this work as 
regular in form as possible, using only straight timbers and 
thereby sacrificing the advantage of variety in effect and 
obtaining scarcely any improvement in the more perfect and 
stronger construction, which remains approximately equal to 
timber work regularly arranged as in Fig. 101, or irregularly 
as in Fig. 102. 

Half-timber work plays its most important part ir the con- 
struction of trusses and then in the construction of timber 
girders of bridges. : 

The motives for the esthetic treatment of half-timber work 
result from the form and arrangement of the timbers, from the 
mode of their intersection, as well as from the mode of fill- 
ing the interspaces. 

The half-timbers may be arranged in various ways as we have 
seen, and a difference should be made by the us) of régular or 
irregular panels and their braces and girts, according to whe- 
ther the purpose be structural or ornamental. Pugin gives in 
his Details of ancient Wooden Houses the examples of half-tim- 
ber work represented in Fig. 103, as existing in houses at 
Boulogne. An alternation of different arrangements of the .pan- 
els will always have a more pleasin:: effect, than if they were 
all treated in exactly the same way. The most pleasing half-tin- 
ber houses have been preserved in the peasant villages and sm- 
all cities of those countries in which wooden construction has 
been preferred; they frequently exhibit very instructive deta- 
‘ils, and are evidence of a true art feeling in their builders. 
for example the houses of Switzerland and southern pavaria, of 
the Tyrol, the wooden houses of Swabia, of the Rhine provinces, 
of Hesse, of Srance, those of Norway, England, etc. 

The use of naturally or artificially curved timbers in wood 
constructiou, or those cut into curved forms, may be very anc- 
ient; these were unjustly discarded from half-timber work in 
our tome. The middle ages, the wooden architecture of the Tyr- 
ol and upper Bavaria, as well as that of Switzerland, favored 
the use of this means of obtaining pleasing forms im their 
half-timber work. 

A fen examples of such forms are here added as illustrations 
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from the houses of Hessian peasants (Fig. 104). | 

If the faces of the timbers are to be decorated, the struts 
being subject to compression are to be decorated by incised 
er.paintedcistripes lengthwise like supports, and their ornan- 
ents may end in volutes, but the girts being in tension are to 
be characterized by patterns like bands. 

The intersections of the timbers can be decorated in the man- 
ner described for paneling, and which was common in nediaeval 
and Swiss wooden architecture (Pig. 104, right). 

The spaces of half-timber work are either filled by a cover- 
ing of boards, which is most pleasing if placed on the inside 
of the wall, or by unplastered brickwork, for which a purely 
ornamental bond is especially appropriate, or lastly by plast- 
ered masonry. This plastering may then be ornamented in any of 
the ways already mentioned in the Chapter on its use, such as 
by incisad sketches, sgraffito, ornaments in relief,or painti- 
ngs.e Half-timber work of special elegance is filled by tiles ; 
or terra cotta plaques. 

In addition to a consideration of the structure of walls, we 
still have to mention covering the walls with seis shingles, 
tiles, etc. 

The mosaic system is the basis of all these modes of .coveri- 
ng walls, and markifold motives may be derived from the linear 
division of surfaces with congruent elements as in Fig. 10,6 

Be CEILINGS. 
1. Non-vaulted stone ceilings. 

The ideal of ancient architecture was the construction of 
stone ceilings with beams and slabs of stone, but it has lost 
nearly all practical value for our time. But the stone beam 
ceilingw have retained a symbolical value for us. If we place 
ourselves on a purely material standpoint, and recognize or 
mentally perceive only what serves a material purpose, if se 
strip away every wWistorical reminiscence and allow no custom 
or usage of past times to be correct, we should then throw the 
stone beam ceiling into the historical lumber room, for me may 
attain the desired end better and more cheaply by means of vau- 
kts or by iron construction. 

But if we place ourselves on the general point of mankind, 
ahere ae must know how correctly to distinguish between what 
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has but a temporary historical justification and what has a p 
permanent value for all time, we shall find that in spite of 
differences of race, language and people, mankind is not only 
a unit in its mode of thought, but has symbolically retained 
remembrances of modes of life lying far behind us, and employs 
them on special occasions as ‘gn memorial ceremonies or monun- 
ents. In Tectonics in explaining the relations of form and pur- 
pose, we carried this thought farther and illustrated it by a | 
fen pertinent examples. We shall here call attention to the 
fact that objects become purely symbolical, when their origin- 
al purpose no longer exists, as in the case of the hammer and 
trowel in laying corner stones, a ship used as a table orname- 
nt or gift of honor; that uses become symbolical, like the pro- 
duction of fire by rubbing together pieces of hard and soft w 
#ood in the ceremonies of nations, that have long made use of 
flint, steel and tinder. 

We therefore still have a right to employ stone ceilings for 
ideal purposes, even if we could attain the end more economic- 
ally by other means, and could cover the area by vaults, espe- 
cially in case of tombs, mausoleums, churches and art museums; 
it is self evidentthat such use of stone beams is only possible 
ahen permitted by the narrowness of the roogs. But a second ip 
principle naturally follows, recognized in Tectonics in the 
true sense of the word, that stone beam ceilings must not be 
imitated in wood or other material, when the use of stone be- 
comes impossible for static or pecuniary reasons. A false or 
bad symbolism like that introduced by the Neo-CGrecians and 
never used by an artistically sound people consists ‘in the ex- 
ternal imitation of a thing, but a true symbolism can only re- 
sult from the repeated use of similar means under similarly 
limiting conditions. If we can use granite with a resistance 
to fracture greater than that of marble, wider rooms may be 
covered by stone ceilings, than those found in the monuments 
of classic antiquity; if we place light plates of glass or 
metal on these beams ‘instead of heavy stone slabs, we shall be 
enabled to cover still wider spans. If a ceiling is construct- 
ed of wooden or iron beams, the spaces of the ceiling would n 
not be filled by slabs of marble. Briefly we can take scarcely 
ane course leading us in a rational and free manner to forms, 
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suitable for stone ceilings different from that pursued by the 
ancients. 

If we now place ourselves on a purely material standpoint, 
the motive employed in the construction of stone ceilings may 
be derived from the problem itself. If the space between two 
stone beams or two walls is to be covered, the method first 
suggested is to cover it with a single stone (Fig. 106). To 
shed rain water we incline its top toward two or four sides, 
and since it is less easily broken when its weight is reduced, 
ne may hollow out its under surface. The largest ceiling stone 
ever yet employed is that of the tomb of Theodoric at Ravenna, 
which has the forn) of a low dome about 32.8 ft. diameter. 

If the span between the two supports, whether stone beams, 
walls or rocks, ‘is too great. to be covered by a single stone, 
it is simplest to place several stones side by side (Fig. 107). 
The grandest use made of this simple structural principle is 
‘in the bridge of Loyang ir China, which crosses an arm of the 
sea by 300 openings, each being about 46 ft. wide in the clear; 
7 veams of black marble are laid from each pier to the next, 
and on the ends of each pier are placed marble monsters, those 
at one side resembling lions. 

The problem may be solved in another way according to wheth- 
er the abutments are stable or not. If they are, the simplest 
mode is to place two stones against each other or to arrange 
them in an arched form (Fig. 108), with the condition that they 
must not slip on the abutmeuts. In seneral we may designate t 
these and similar modes of constructing ceilings employed by 
Egyptians, Etruscans and Assyrians, as preclassical structural 
methods. To these is allied the widely employed principle of 
corbelling used in structures, whose supports are unable to 
resist a thrust. Beams of stone are alid so as to project bey- 
ond each other in an inverted pyramidal form, the span being 
thus reduced until the opening at top can be covered by a sin- 
gle stone (Fig. 109). 

. This principle from the earliest times to the present day w 
was restricted to all ceilirgs of stone where an increased he- 
ight was permissible; its highest development occurred im the 
the stone broach spires of the Romanesque and Cothic styles. 

The simplest form of corbelling is produced by a single pro- 
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projecting courseon which is laid a covering slab (Fig. 110); 
in case of covering wider spans or a greater height of ceiling 
several such courses become necessary, projecting more in the 
first and less in the second case. The corbels may be formed 
in a great varietr: of ways, either by partly or entirely bevel- 
ing them at in Fig. 110, or they may be shaped as supporting 
parts with convex profile forms occupying more space, with 
transitional concave forms,or becdecorated by cymatiums and 
rounds (Fig. 111). The architecture of different nations empl- 
oyed in these corpelled ceilings, sometimes simple beveled cor- 
bels, sometimes one or the other profile form, or sometimes a 
combéantion of members. According to the purpose and the prab- 
lem, one may also employ these simple decorative expedients at 
this time, provided that all the forms are generally acceptable, 
and ase such as result from the problem itself, none merely b 
belonging to any special style. It. is senseless to refuse to 
use them merely because any architectural style first employed 
or extensively used them. 

Corpels (Fig. 112) as separate bearers, employed as modilli- 
ons in classic arwhitecture, or in the middle ages as supports 
for the most varied purposes, are nothing else than such a mode 
of constructing ceilings #n another form; for if the ceiling 
itself only slightly preponderates in womparison with its mode 
of support, or if it assumes any form, the principel remains 
the same. 

From the need of reducing the height of the stone beam ceil- 
ing consthucted by corbelling, the classic coffered ceiling t 
takes its rise. The architrave is the principal support of the 
ceiling and extends along the walls and above the columns, us- 
ually composed of twoi'deep beams set side by side, one outer 
beam passing the other at the angle, which abuts against it, 
ahile the two inner beams are mitred together (Fig. 113). The 
stone beams form a great paneling showing large openings on i 
‘its plan, and these may be covered by any methods previously 
mentioned. The classic coffered ceiling (Fig. 114) divides the 
se large openings into smaller ones by a series of beams A A, 
and into a second series of still smaller panels by a second 
series B B of still smaller beams, they covering the spaces 
by a number of stone slabs, excavated in the €orm of coffers 
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to lessen their weight. The beams A and B together have a cer- 
tain depth that corresponds to that of the height of the geis- 
on or projecting part of the cornice (Figs. 114, 115), and it 
is so arranged that this is supported by B and also rests on 
the architrave, either as in the Doric style by a series of 
low pillars, the so-called triglyphs whose intervals are fill- 
ed ty the stone slabs of the metopes, or in the Ionic and for- 
inthian orders on the stone beam of the frieze. In the Ionic | 
style the intervals between the beams are sometimes materially 
reduced by corbelling out the beams A and B, a third series of 
beams C sometimes being inserted, upon which are then laid the 
coffers. 

So far as our knowledge of ancient architecture extends, we 
cannot assert that the ceiling of stone slabs was developed in 
its full extent. There are still possible solutions of the ipr- 
oblem not employed ir the classic styles, or at least no exam- 
ples of them have remained to us. It is first to be consider- 
ed that larger interspaces between the stone beams may be cov- 
ered by stone slabs laid against each other instead of coffers 
(Fig. 117); The slight thrust exerted by such panels may be e 
entirely neutralized by anchors of metal. Further the princip- 
le of corbelling may be employed in a more extended way than | 
‘in the classic styles, and finally it is not necessary to make 
the coffers themselves square, but they might as well be hex- 
agonal or octagonal, when stones of suitable form are placed 
to support them (Fig. 118). 

If the principle be consistently executed, that the construc- 
tion should supply the leading ideas for the architectural tr- 
eatment, one may then use the classic beam construction at the 
present time with perfect impunity, the Tonic frieze as well 
as the Doric triglyphs and metopes; but for the same reason, 
one should not regard the triglyphs as being purely ornament- 
al expedients like the Roman and Renaissance masters, and ret- 
ain them when the frieze is composed of ‘continuous blocks. The 
triglyphs are and regain supports, although perhaps originally 
used-in another sense, the metopes are panels, and neither has 
any justification for its existence if it support: nothing or 
fills no interspace. | | 

To declare the architrave unnecessary, when it does not span 
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the intercolumniations of columns or pillars but rests on con- 
tinuous walls, like most of the Cothicists and the Rigorists | 
for false Tectonic aims is no less a mistake, which could on- 
ly proceed from the erroneous idea, that the wall is to be 
regarded merely as a space enclosing member, but not a suppor- 
ting one also. Wheu the wall acts as a support, it must be re- 
garded as a kind of extended pillar. The masonry, even when 
most perfect, requires a leveling course to support the parts 
that commence above its and the architrave is very ‘justly re- 
garded as acting as such a leveling course when it does ‘not 
Span openings. But since this would have triglyphs with great- 
er propriety than the free spanning architrave, ahose middle 
should be as lightly loaded as possible, the latter should be 
constructed in accordance with the principle of reducing the 
weight, as in the temple of Jupiter Stator at Rome (Fig. 119). 

That the classic styles employed the principle of corbelling 
in the construction of the richer forms of ceilings is proved 
by a beautiful example, the tomb at Mylassa. The motive of 
this ceiling (Figs. 120, 121) exhibits a rich alternation of 
different forms of stone beams and coffers. 

If we now inquire concerning the esthetic treatment of all 
these constructions, we shall scarcely attain any result oth- 
er than that reached by the classic styles and accepted by 
the Renaissance; On the one band that the beams are always 
bearers, on the other that they connect the supports with 
each other and with the wall. To increase their direct streng- 
th, their depth should exceed their width. Their lower surfa- 
ces are appropriately ornamented by pand patterns and imitati- 
ons of twisted ropes that express connection; supporting ‘meul- 
ded members are suitable for their upper edges as in the iclas- 
sic method, which are decorated by leaf patterns and pearl beads. 

Their mouldinms will have different profiles according to t 
their materials and the mode of lighting, the light almost en- 
tirely coming from beneath in case of ceilings, through windows 
and as reflections from the floor in case the ‘coffers are not 
made of glass. 

The following distinctions concerning the forms of ‘ceilings 
are to be considered. 

If the moulding and beam form a single piece, much material 
must usually be cut away from the rough block. Hence in the 
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construction of ceilings on a very large scale, it is prefera- 
ble to insert the mouldings as separate pieces in the beams as 

at a (Fig. 122). If the principle of corbelling is to be util- 
ized as much as possible, we should let the moulding predomin- 
ate as at b (Fig. 122), Subordinating: thecvertical surfaces; 
according to the end propesed, the profile will itself be va- 
ried, either choosing the energetic convex form, or the softer 
concave transition form in case of lighter constructions. If 
the stone beams are all properly anchored together, or their 
ends are built into loaded masonry, when the architrave should 
not be too heavily loaded, and when the span is small and deep 
architraves of strong stone are used, a strong projection of 
the corbellings is permissible; it is then best to-monld the 
entire surface of the corbelled beams, since their centres of 
gravity are then removed farther back from their faces as at 

a (Fig. 123), while with the arrangement b, the projection of 
the overhanging part of the beam makes it possible for it to 
tip over. If the beam a (Fig. 124) is so long that it has 4 
firm support at each end, it evidently may be ‘corbelled out 
considerably; but the intermediate beams b, which complete the 
framework, must then either be corbelled out jput little, or 
they must be supported by the ends of the beams a a by means 
of inclined joints. This horizontal lower surface of these 
beams may also be decorated by patterns like bands. 

In mediaeval stone beam ceilings, the angles of the beams a 
are generally moulded by coves and rounds (Fig. 125). Scarcely 
can anything be ur¥ed against this practice, yet one should ad- 
here to this rule, that all approximations toward mediaeval 
forms should be avoided, the further the work is removed from 
the construction of churches, but these forms become permissi- 
ble in the ratio on which the work approaches that purpose. A: 
Renaissance like that desired by us and which will satisfy all 
requirements of our time, may very properly approach more or 
less closely to one or the other style tendency , or even the 
styles of foreign nations according to its needs, without los- 
ing its internal unity so long as it adheres to a principle t 
that is generally applicable; but this principle must be that 
nothing is imitated, but that the form treatment is developed 
from the thing itself, and with this thing are always connected 
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the purpose and the material, the construction, the external 
requirements of life and the local conditions. But we shall 
return to our theory of form after these general consideratiens. 
~ Zhe vertical side surfaces of the stone beams are not usually 
decorated; yet they might be ornamented by 4 so-called fret, 

the well known Grecian band ornament, or by a band of palm or- 
naments. 

The coffers themselves are stone slabs hollowed for sake of 
greater lightness, and were treated in the classci styles as 
if transparent, just as if the starry sky was seen through 
them, ard they were therefore decorated by golden stars on a 
ground colored blue or red. At a later date the stars were 
‘changed to rosettes in relief. 

These ornamental expedients for the treatment of stone ceil- 
ings have a claim to be employed again when stone ceilings are 
used, by being both pleasing and characteristic as well as a 
venerable form motive consecrated by tradition. : 

If it is Besired to close the *nterspaces by several slabs 
joined together, rather than by coffers (Fig. 126), they should 
be made lighter by being hollowed, the joints bein: concealed 
by rounds or pearl beads, the whole being crowned by a decora- 
ted keystone. The coffer might also be wrought from a thick 
block instead of a thin slab, and be lightened by being hollow- 
ed and by removal of the superfluous stone on its exterior, a | 
and decorated by a suspended flower (Fig. 127). 

2. The ceiling of Wooden Beams. 

The simplest form of wooden beam ceiling is that composed of 
a series of beams on which is laid a covering of boards (Fig. 
128), this floor may be for walking on or it may be loaded, a 
and in the last case the beams must be so strong and placed so 
near together, that they can support the load. If the span is 
too great for the beams to support the load without bending, 
they are supported by girders at their centres, or by several 
at suitable distances (Fig. 129). These girders may in turn be 
supported by trussed beams and by vertical posts as shown in 
Fig. 130, where several different forms of trussed bédms are 
collected in a single figure, employed in the construction of 
mediaeval ceilings in Tibingen and its vicinity. In Figs.131, 
132 and 133 are shown further examples of similar modes of 
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Supporting beams by cap pieces from the town halls of Freiberg, 
Meissen, and the Gernanic yjuseum at Nuremburg. The bead ceili- 
ngs may be so constructed as to have intermediate beams (Fig.. 
£34),and the main beams may be doubled or trebled instead of 
being supported by girders, so as to support the load, further 
the board floor may not be visible from beneath, the interspa- 
ces being filled by separate panels of boards. 

It is now easy to derive from the structural idea the motive 
ahich supplies the decoration. | 

We first have to consider the beams and their supports, the- 
ir bottom and side surfeces; we shall then speak of their :con- 
nections with girders, caps, trussed bemjs, the entermediate 
beams, doubled and trebled beams, lastly of the board panels, 
their joints and border mouldings, and the grooved-in panels. 

If the ceilings are not supported but are suspended from the 
soof construction, the suspension members and rods, the trugss- 
“ing of the beams by iron, should all be mentioned. From the 
motive of the suspended ceiling may be derived peculiar forms, 
like those favorites during the middle ages and taking the form 
of vaults, although constructed of timbers. In all wooden str- 
uctures the supports of the ends of beams are of great import- 
ance, for if the ends of the beams decay, the ceiling falls. . 

These end supports of the beams vary according to the purp- 
ose of the timber work and its arrangement; either the ends of 
the beams form wood corbellings in wooden and half-timber walls, 
which support the upper stories (Fig. 135 a), or their ends 
are flush with the external surface (Fig. 135 b), or they rest 
on a wall plate or girt like the beams of a wooden roof (Fig. 
135 c), their ends are built into the wall (Fig. 135 d), or t 
tenoned into a wall beam according to a French method (Fig. 1 
135 e), or laid on a bric corbelled cornice (Fig. 135 f), or 
a wall plate is inserted between the beams and the cornice (Pig. 
135 ¢), or corbels are used instead of a cornice (Fig. 135 h); 
with posts placed between the corbels and wall plate in many 
cases with or without brackets, or finally the #all plate rests 
on a projection of the wall. 

In all cases where the end support of the beam forms an off- 
set, 80 that in interval exists between the support and the 
board floor, this may be filled with a vertical board or by 
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one inclined forward (Fig. 135 i); if this board may be decor- 
ated by perforations, and the joints between it and the board 
floor be conceaded by moulded strips. The wall plates may be 
moulded, decorated by stripes lengthwise or be left smooth. 

The most pleasing forms of end supports are derived from the 
motives f, ¢ and h when the cornices of stone or brick are of 
rich forms or by the development of the corbels. Very rich me- 
thods of constructing these end supports were devised in the 
middle ages and during the Renaissance in numerous massive 
wooden ceilings of Dutch churches, town halls and castle halls, 
etc.e; their principle is to lessen the spans of the beams by 
beans of long caps. A corbel a (Fig. 136) supports a strut b 
on which rest two caps ¢ and d, which support the beam e. The 
cap c is supported by a brace i, a wall beam by the braces h,, 
and this wall beam serves to receive the board floor laid on 
the beams f. The corbels are shaped like classic consoles, or 
are decorated by shields, heads or figure sculptures, the caps 
may be characterized in the most varied ways, as being both 
free ending and supporting members, for wbich the volute curve 
derived from the Ionic capital supplies a suitable motive, the 
struts are generally cut from crooked timbers and are curved 
in various ways; finally, the struts and beams are moulded or 
decorated otherwise. massive pins with carved heads in suitable 
locations increase the pleasing appearance of such ceilings. 

An example of a beautifully carved cap is given in Fig. 137, 
from Burghausen near Cetting in Bavaria. 

The intervals between the beams e and f may be filled with 
perforated, carved or smooth boards. 

The lower surfaces of the beams are appropriately dacsenuae 
by band patterns of carving or painting, and the side surfaces 
by frets, bands of palm ornaments, etc., borrowed from stone 
beam ceilings. But the most suitable mode is to mould the ang- 
les and surfaces of the beams. Since these mouldings are prod- 
uced by a plane, they either extend the entire length or term- 
inate at the middle and ends against special carved ornaments. 
a fine example of this kind is shown in a curved beam ceiling 
of low rise in Zurich (Fig. 138). 

Girders are to be treated like the beams. For trussed beams, 
four examples are given from in and around Tibingen, the form 
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of an elastic spring may be generally recommended, as seen in 
the bow and crossbow and in the related form of the Ionic cap- 
ital, a form whose nature and function fully correspond to that 
of the trussed girder. 

In case of the intermediate beams we are governed by the th- 
ought, that as these are less heavily loaded than the main be- 
ams, they should express the character of this loading. The 
ground idea of the moulded beam, whether main or intermediate, 
is alwas that of a bundle of pieces bound together and resist- 
ing the flexure of the beam; rounds, coves, fillets and grooves 
as well as chamfers, alternate with each other in rich variety. 
In this way are produced the mouldings of double or triple be- 
amg by the combination of the half sections of the separate 
beams of the different layers. Figs. 139, 140, sive examples 
of beam ceilings and sections of beams from ‘castle Chillon. F 
Figs. 141, 142 are from the castle of Meissen; fig. 143 is from 
castle Schaefenburg near Dresden; Fig. 144 from the Nicolai ic 
chapel in Dippoldiswalde near Dresden, the two last being in 
the Renaissance style. 


The rules already given for similar ‘cases apply to the board 


panels, the joints may be matched or rebated and beaded, so t 
that no apparent crack resutts from shrinkage of the boards. 
the joints may also be covered by battens fastened to the boa- 
rds at one edge only, so that the adjacent board may freely 
expand and contract. : 

The inserted panels should be enclosed by mouldings and may 
be left plain, carved or perforated. It is easy to see that by 
partial painting and gilding, the €ffect of such ceilings may 
be materially heightened, and in case of necessity a pleasing 
effect can be obtained by the colors white, black, yellow ochre 
and Tiidian red. But it should be ‘considered that in ceilings 
with moulded beams, similar members must have the same ‘color, 
that gold should only be used for fine lines, and that the mem- 
bers should be sharply separated by narrow fillets and grooves, 
etc., so that the colors may be used on spaces that are moder- 
ately lighted. The farther the ceiling is from the eye of the 
abserver and the less strongly the room is lighted, the bright- 
er must be the colors, so as to have a good general effect. On 
the same grounds the painting of objects in gay and bright \col- 
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‘colors may .be censuredas in case of the furniture of churches, 
etc., viewed from a small distance, as an error of taste, that 
has become quite fashionable with many architects during a very 
recent period. 

Different decorative forms result f@om the ‘construction of 
suspended ‘ceilings where the points of intersection of the be- 
ams require special consideration. Id the suspension members 
are iron rods with screw ends on which nuts are placed, a was- 
her must be inserted between the nut and beam. This washer may 
take the form of a rich iron ornament, or may be replaced by 
several disks of metal placed on each other, or by suspended 
ornaments like chandeliers. The latter are particularly appro- 
priate when chandeliers are to be suspended from the points of 
‘intersection. 

We have already stated that turned constructions may be used 
to divide the ceiling into vault-like portions; the suspension 
rods then terminate in drops or knobs, the ceiling may be ‘com—- 
osed of groined vaults with ribs and cross arches, on whichis 
paaced the covering of boards, and the apexes are ornamented 
by carved wooden bosses at which the ribs intersect each other. 
In Belgium and Holland, very graceful wooden ceilings of this 
kind were erected until the Renaissance period, for example in 
Harlem (Fig. 145) the coverings were made of boards bent by 
steaming, and the richest late Gothic vaulted constructions 
were imitated, but treated in a manner perfectly correspond- 
‘ing to wooden construction. 

This structural principle transferred to horizontal roof tr- 
usses leads to tunnel vaulted ceilings (Fig. 146), which were 
very frequently employed in Dutch buildings, and were either 
covered with boards, or as may be natural to a people éngaged 
in shipbuilding, were treated like ship-framed ceilings in the 
form of groined vaults, and if all the timbers are suitably m 
moulded posts, braces, and free-ending posts are properly ‘car- 
ved, these ceilings are very pleasing. The horizontal beams 
that support the entire constructiou were decorated by paint- 
ing, and in churches were generally utilized to form a passage, 
so that one could walk the entire length of the church along 
the lower part of the ceiling. 

We have strayed into the domain of visible trusses and will 
non return to our starting point. 
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Beam ceilings should also be mentioned here, where the inter- 
spaces are not covered by boards but by tiles. I’ is easily s 
seen that this mode of constructing ceilings, hitherto only en- 
ployed for stables, is capable of esthetic development, and m 
may also be-used for other purposes: the same is true of ceil- 
ings composed of wooden beams set diagonally, between which 
are turned brick arches. Instead of tiles might be employed p 
slabs of stone, cement, slate, glass, etc., according to the 
purpose for which the ceiling is constracted. Board ceilings 
are wooden beam ceilings covered by boards on the underside. 
The expedients for their decoration consist of painting and 
in covering their joints by moulded battens, a division into 
a few large panels, each of which is enclosed by partly per- 
forated and partly carved boards, as in a very pleasing church 
ceiling at Zug in Switzerland. 

8. Paneled Ceilings. 

Many of the wooden beam ceilings just described might also 
be termed paneled ceilings; but true paneled ceilings introdu- 
ced by the Renaissance commenced as imitations of the classie 
coffered ceilings, but developed into forms quite different 
from those of beam ceilings. They are composed of intersect- 
ing beams, either having all the beams of large ceilings halv- 
ed togetheh ab the intersections, which are also strengthened 
by bolts or keys, some of the beams extending from one side to 
the other, the remaining beams abutting against these or being 
tenoned into them. 

Since wooden beams of great length may be obtained, the web 
system may be employed as a basis for coffered ceilings. In 
his Five Books of Architecture, Serlio gives a beautiful cof- 
fered ceiling produced by the intersection of lines maging 60° 
with each other. 

Larger coffered ceilings appear somewhat monotonous, the Re- 
naisgance masters sought to avoid this monotony ty replacing 
a group of coffers by a larger panel; these panels might be 
square, oblong or cross-shaped. 

New motives for ceilings are produced by dividing the large 
panels into smaller ones by means of smaller beams, further by 
chansing square into octagonal panels, by cutting off right 
angled triangles and thereby strengthening the corners, or into 
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cross-shaped panels by small beams placed at right angles, la- 
stly by producing the ends of the smaller beams beyond the in- 
tersections with the larger beams. Compare the motives shown 
in Fig. 147. 

A further improvement in this mode of constructing ceilings 
can be obtained by means of sfiall beams set dingonally (Fig. 
148), by tenoning the ends of small beams into the frames of 
separate panels b, and by the introduction of circular frames 
or of those cut to other curvatures. Further, these ceilings 
may be decorated by usang beams that do not intersect tut are 
merely tenoned together (Fig. 149). With these expedients we 
can obtain an inexhaustible variety of possible arrangements 
of ceilings, all derived from the simple @offered ceiling. 

Many of the constructions are not to be considered as being 
very strong; it it is desirable to employ such, their pleasing 
appearance making them desirable in spite of their lack of st- 
rength, a series of beams is laid above the ceiling, to abich 
it is fastened by bolts. This series of beams should be regard- 
ed as a web system, whose intersections can be arranged in va- 
rious ways. At these points the paneled ceiling is to be bolted 
to the beams, and they may be decorated in the most diverse w 
ways by knobs, rosettes, etc... The motives for these paneled 
ceilings with an upper layer of beams to which they are fast- 
ened, are finished by web, embroidery, mosaic, lattice, chain 
and net systems. All division of surfaces exclusively consist- 
‘ing of curved forms may thus be used for paneled ceilings. As 
‘in beam ceilings, we man use large and small beams in paneled 
ceilings also. 

The motives employed in the decoration of paneled ceilings 
are essentially similar to those used in paneling, stone and 
wooden beam ceilings. If what was said in the Chapter on that 
toptc is retalled, we can easily establish fixed principles 
for the decoration of paneled ceilings, but it must not be for- 
gotten that like all other forms of wooden ceilings, these mu- 
st possess a peculiar character corresponding to the material, 
and that ornamentation by wood carving, gilding and color are 
especially appropriate. 

It is self evident that lighter horizontal lattices may be 
bolte: to beam ceilings, whose interspaces may be filled with 


a Meat abatfteo beasties to bebised satowbo1g ,sbreos 
“egatitso Lotitused VIEV ferevs2 .eeonttal as sales suse 
ot svitom aint bentnt svsd esdotpdo gonere tans astletT 
iy ted a*neqmee at snoteT mort ekatle) 292) .tnnooor 
eagnilted NOIl € 
t utstes to tngooos ao been yltaeg ome egnitieso norl 
1 teobtn edt [atietam atad Yo brs sit yd eensoed yldisy 
xe bas fatnetem to ysonole mgutxer atin barsvoo sd 
vat t 30% bsyolgms o18 Aotid bas enose ylno ,nork eeblasd 
me f sYoorsea fon seont ak been oale Anited boow ,skailiso 
£3 10 eased ao1t to badourteno> ste ezatiies mo1t [eis 
2 8d of at jad .anege tobiw 10% aceant? yvsed yt dstrogqee 
7 Inttesss ni neviz ed {fiw aiedtty Yo sottovisanco edd Yo 
agent 


=) 


‘asdto atin notioenaes ne nottocttenoe mo1k to bne aneod 
as tase gadd , yew Ietencg 6 at bise od ylano ered [few JT 
ttel 6dt tedt bane ,emtot efymite etinpest arsbarg nowt sdgu 
. # r0aa70% syteiagotg fesel sat dértw emtot Istoeqe asmveae 
“40% beyolame yletemixorqgs ote dégnstte wiotinw Yo awiot 
. ef erofoo [io addin anttnisg T2035 eUllantt ;nertourtsenoo 
$42 a0 (od atid ftiw tedt Boe ,deu1 mort nowt sad sosto1y oF ber 
Visiter ed yem noftocttanos soit to tJostts gnteselg 
mt exntblind aot Sseo yidearstesg oe egnifiso noxl 
os ? oidetixs to moutnin #2 stotsted? .eseoqiog ytantbhto 10t 
“8 at tnemenner14 atrine eat ti ,tnetotttse yllesan er in 
| {qrte ead ditin eseestont sostte unreselq sad jsno Znies 
i sence no1t mt ted¢teS .nottouttenoo eft to eesnrasio bre 
tre o1qg ai [fama sts sys ant yd aese esbotingms sod noi 
> sometesags [entedxe eft :barsveo 318 test amoor shin edd 
vibat sat to emtot sit no easel ebaeqed noitonttanos sour 
bas fortoennes to sbom edd no nett .atosmels Lerotoorte 
re -Themshneiie 
on to asy2 od¢ mort bevowet wet ood tom agniftso aoit al 
Pibbthon tnagete yi betmemento od bluoda emaed mot ect ,reviee 
9 no" w dud s:moxt teao Yo eher etnomanto betaiotieq yd to ear 
| eved neo isddexot betevin eetelg ballor to obem amasd mots 
it rot bertnpst yfetuloads tedd aedd tedvo mrot yas yloorsose 
e _ SBOgIL 
Bs | amas edt ,besinev exs amsed odd aeowssd asoegamssar sit tI 
be {rt Yi jetInsv ac tesqedd edt ak every e1s teadd ylqqe aslor 


oan 


ig 
i 


Ti 
boards, producing boarded or battened ceilings subject to the 
sane rules as lattices. Several very beautiful ceilings of the 
Italian Renaissance churches have turned this motive to good 
account. (See Celings from Verona in Semper’s Der Styl). 
3. Iron Ceilings. 

Iron ceilings are partly used on account of safety from fire, 
partly because by the aid of this material the widest rooms may 
be covered with maximum elonomy of material and expense. 

Besides iron, only stone and brick are employed for fireproof 
ceilings, wood being also used in those not fireproof. In gen- 
eral iron ceilings age constructed of iron beams or girders, 
Supported by heavy trusses for wider spans. What is to be said 
of the construction of girders will be given in treating of b 
beams and of iron sonstruction an connection with other things. 
It well here only be said in a general way, that cast and wro- 
ught iron girders require simple forms, and that the lattice 
assumes special forms with the least propriety; further that 
forms of uniform strength are approximately employed for iron 
construction; finally, that painting with oil colors is requi- 
red to protect the iron from rust, and that with this help the 
pleasing effect of iron construction may be materially enhanced. 

[ron ceilings are preferably used for buildings intended only 
for ordinary purposes, therefore a minimum of artistic treatn- 
ent is usually sufficient, if the entire arrangement is a ple- 
asing one; the pleasing effect increases with the simplicity 
and clearness of the construction. Further in iron construct- 
ion, the amgnitudes seen by the eye are small in proportion to 
the wide rooms that are covered; the external appearance of 
iron construction depends less on the forms of the individual 
structural elements, than on the mode of connection and their 
arrangement. 

In iron ceilings not too far removed from the eyes of the ob- 
server, the iron beams should be ornamented by elegant mouldi- 
ngs or by perforated ornaments made of cast iron; but wrought 
‘iron beams made of rolled plates riveted together can have 
scarcely any form other than that absolutely required for their 
purpose. - 

if the interspaces between the teams are vaulted, the same 
rules apply that are given in the Chapter on vaults; if filled 
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by slabs of stone or wooden boards, their panels are to be tr- 
eated like those of stone or wooden ceilings. If Slass be used 
for this purpose it can be decorated by etching or engraving , 
or true glass staining may be employed. 

4. Visible trussed Roofs of Iron and Wood. 

Visible trussed roofs are ceilings supported by a combined 
and mutually strained aystem of connected members. These cona- 
_ist in general of horizontal ties and tierods, lastly of hori- 
zontal tiebeams connecting the end joints. If the supporting 
members are placed above the ceiling, this becomes a suspended 
beam, coffered or paneled ceiling, and the principles stated 
in the Chapter on those forms of ceilings are applicable. The 
roof covering of visible trussed wooden roofs is not support- 
ed by beams but by rafters, and these may directly support the 
roof, or purlins may be interposed between the roof and the 
principal rafters; the rafters are usually straight, but are 
rarely curved as in spires of the Barocco period. The support- 
ing system of combinations of rafters is termed trusses. 

“%. Wooden trussed roofs. 

For the covering of these roofs the form motives result from 
the ideas already given for the treatment of ceilings. The coy- 
ering material of stone, tiles, glass, slates, wood, straw, m 
metal, etc., is usually fastened to a series of wooden battens, 
which may generally be decorated like other strips or bands ac- 
cording to their nature and purpose, if the covering material 
remains visible beneath, like all panels in interspaces. The 
Supporting rafters, whether straight or carved, on account of 
their small resistance to bending should have greater depth 
than width like all other beams, and should be treated like 
beams. When opportunity offers, the principles determined for 
limiting forms determine the forms of tierods, struts and oth- 
er connected parts. (See Tectonics, p. 195 et seq.). If the 
_ rafters or the main beams supporting the purlins are composed 
of curved pieces, they may be decorated by carvings according 
to circumstances, like those considered in various parts of 
our Tectonics and Architectonics. 

As purely decorative expedients in visible trussed roofs, 
ae man employ for filling interspaces between the structural 
members, perforated or solid panels of all kinds, also carving, 
painting and gilding on suitable prominent parts of the struc- 
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structure, metallic ornaments, etc. 

A simple and clear construction is always the most important 
thing in all visible trussed roofs, whether of wood or of iron; 
abrupt transitions in the direction of different intersecting: 
structural parts may be softened by transition curves in rare 
cases, almost entirely limited to massive roof and pridge con- 
structions of rolled plates; it more than necessary to avoid 
such interventions, opposed to the rigid system of massive 
structures when construction and energy of effect for esthetic 
reasons neither require nor allow any softening or weakening 
by paltry trifles. Only in case of rafters of many truauses of 
wide span intersecting at oblique angles, is it often proper 
to insert large transition curves, which lend a bold sweep to 
such roof constructions; when such structures are used as in 
many roofs of railway stations, or in wide aisles of churches, 
halls, buildings for circuses, etc., are they entirely correct. 

8. Visible trussed roofs of Iron. 

The treatment of iron trussed roofs is similar in principle 
to that of those constractediof wood: according to what has al- 
ready been stated, the difference in treatment of the separate 
parts results from the essential difference of the two kinds 
of materials, and the technical processes pbependent on these. 
Economy of material and of weight, as well as the greater str- 
ength of iron members of equal section, compared with those of 
any other material, gives to iron construction a lighter char- 
acter throughout than that of other constructions. The peculi- 
arities of the modes of connecting the different parts, mostly 
joined by rivets, screws, bolts and keys, obstructs a free mo- 
venent in the artistic form of iron trussed roofs, a freer 
play being almost entirely restricted to the parts composed of 
cast iron. Yet whatever is lost in richness of form by the rig- 
idity and thinness of the iron construction, as well as by the 
difficulty of working the material, can be compensated in some 
degree by the aid of plates of cast iron perforated or decora- 
ted in relief, by decorations in thin metal, by ornamental de- 
tails in wrought iron, which are considered in the Chapter of 
Tectonics on Locksmith”s Work, and lastly by painting in ot1 
colors reguired as a protection from rust, and by gilding; fur- 
ther, since iron construction is never required to possess the 
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‘predominant monumental character of stone structures but always 
serves a purpose more or less temporary, a moderate use of zinc 
is not excluded, being an auxiliary material par excellence of 
our era. 
5. Vaults. 

The vaults preferably employed in architecture may be arran- 
ged in three classes, of which a brief description is advisable 
in the following pages for many reasons:- a, classic vaults; 

b, mediaeval vaults; c, Renaissance vaults. 

Among classic or ancient vaults are to be mentioned tunnel 
vaults, domes, groined vaults without ribs and produced by the 
intersection of tunnel vaults. The name of mediaeval vault is 


applied to all construction of ribbed vaults derived from :clas- 


sic forms. We term Renaissance vaults all modern forms of van- 
lts existing since the beginning of the Renaissance era, which 
were unknown to either the classic perior or the middle ages, 
.welsh-groined vaults with or without intersections by. tannel 
vaults, the conical vaults of curved outline, only connected 
with ribbed vaults during the middle ages, etc. 

We shall treat here neither of the historical development of 
the vault, not describe all the structural peculiarities of 
vaulted construction, which would be necessary in a treatise 
on mediaeval architecture or building construction, in order 
to understand the matter, and therefore touch but slightly on 
the historical as heretofore, and on the structural only as 
far as may be necessary for the derivation of the ornamental 
treatment of the vault. 

a Antique Vaults. 
Roman vaults are well known to have been either built of 


stone voussoirs or of hollow pots stuck in each other, or last- 
ly of separate principal arches connected by intermediate arch 


es, the intermediate spaces between these two kinds of arches 
being filled by concrete. In most cases the surfaces of the v 
vaults were coated by plastering, since the excellent bricks 
and cement made uncoated stone vaults entirely unnecessary, or 
limited them to the smaller structures. 
4%. Tunnel Vaults. 

If a series of arches are placed side by side the simplest 

form of the tunnel vault is produced; if the voussoirs are of 
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stone, the motive of hollowing ou’ their inner surface results 
from the requirement that the stones must be as light as possi- 
bte, to lessen the horizontal thrust of the vault. This hollor- 
ing best corresponds in every relation to the formation of a 
rosette strongly raised from the sunken ground, and thus 4 sort 
of coffered ceiling is produced by the vault in the simplest 
way, entirely independent from the horizontal stone ceiling. 

The idea of the tunnel vault with coffers being once accepted, 
a slight consideration leads to a fusther advance, the end jo- 
ints of the voussoirs appear too prominentty on the inner sur- 
face of the vault; they are concealed by decorating them by s 
sunken mouldings or by pearl beads. But the vault may be more 
tastefully constructed of supporting arches, each being stable 
of itself, preventing the arches from yielding sidewise by lon- 
cgitudinal connections, moulded like the arches or otherwise, 
then filling the interspaces between the two systems of arches 
by separate stone slabs, fitted in place. Thus are produced 
coffered vaults, similar in external appearance and allied in 
principle to coffered ceilings, because the supporting parts 
form a complete system by themselves, and only thin slabs of 
stone are required for filling the interspaces. Perhaps the 
most beautiful coffered vault constructed according to this 
principle, though in a somewhat developed form, is that of the 
sacristy of S. Spirito in Florence, a noble specimen of early 
Renaissance. A second very pleasing example is represented by 
Viollet-le-Duc, p. 125 of Dictionnaire Raisonnee d’Architect- 
ure. The intersections of the transverse arches and the longi- 
tudinal members are distinguished by decorated keystones. 

If the voussoirs are small and of soft material like volcan- 
ic tufa, or are artificially prepared like bricks, they may 
be shaped in accordance with web embroidery or mosaic systems, 
which indeed has only been done in exceptional occasions, and 
preferably for decorative purposes. For example, Strack employ- 
ed vaults of this kind in the graceful vestibules of Bérsigés 
Machine Shops in Berlin. For plastic clay, the under surface 
of such ornamental voussoirs may be ornamented by pressing in 
moulds; soft materials like tufa may have carved, sunken or 
raised forms. 

Semicircular and pointed tunnel vaults, when built of brick, 
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if half brick thick are entirely composed of stretchers iparal- 
lel to the axis of the vault, while Dutch bond is used for th- 
itker vaults. 

Such vaults are most simply decorated by borders and by mak- 
ing their upper portion most prominent by means of colored br- 
icks, also by the use of decorative patterns of bonds, mhich 
may .be employed in tunnel vaults of low rise, are most taste- 
ful if vaulted parallel to their diagonals like Fig.-150 a, b. 
The middle of the vault is then marked by the intersections of 
the bricks, and a decoration of the construction by means of 
colored bricks is appropriate to the middle and edges of the 
vault. 

If long rooms are covered by tunnel vaults, these tunnel va- 
ults are divided into bays by transverse projecting arches, 
partly to break the monotony of the vault and to obtain a grea- 
ter variety in unity, and partly to make the vault lighter. The 
forms of these transverse arches will be considered, when we 
treat of mediaeval vaults in connection with other things. 

A mode of constructing tunnel vaults by a series of strong 
Brick arches connected together by longitudinal arches, the 
interspaces being then filled with concrete, a method of ‘con- 

structing vaults known to have been frequently employed ‘by 
the Romans, fully explained by Viollet-leeDuc leads again to 
the coffered vault.(Dict. Rais. IX, p. 485 et seq). 

8. Roman groined vaults. 

Groined vaults of the Roman system iproduced by the intersec- 
tion of two tunnel vaults, the diagonal arches not projecting 
beyond their surfaces as groin ribs, are to be treated like 
tunnel vaults. If the vaults are of stone, since the icurves of 
intersection of semicircular equal tunnel vaults are elleptical, 
the separate stones of the diagonals must have peculiar forms, 
and each stone must be determined separately, so that the tun- 
nel vaults may unite in a good bond. Since the tunnel vaults 
rest on these diagonal arches by means of the indentations of 
the bond and heavily load them, they must either have a depth 
greater than that of the vault, or be constructed of a strong- 
er material than that of the vault, so as not to be crushed 
under the load. This strengthening of the diagonal arches then 
expresses the greater importance of these over the surfaces of 
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the walls themselves, either by a material of a different col- 
or, by a special mode of decoration, or by a greater prominence | 
of the lines of intersection of the vaults in the form of ribs, | 
wrought on the stones of the diagonal arches to strengthen them. 

The inconvenience of determining and working these diagonal 
stones with their complicated joints naturally leads to the i 
idea of strengthening the diagonals by constructing the diago- 
nal ribs as if standing independently, then letting the surfa- 
ces of the vaults intersect above the back of the ribs. 

The plan of a Roman tunnel vault with longitudinal and trans- 
verse arches but without special projecting ribs was formed as) 
at Fig. 151 a. that of a vault with diagonal ribs as at Fig. 
152, b, in case that care had previously been taken to provide 
a complete support for all the arches of the vault by arranging 
supporting piers in the plan. But in case not only the latter 
were required, but the cutting of the springing joints of the 
arches was to be simplified, as well as to obtain a perfectly 
free development of all the separate arches of the vault, the 
piers c (Fig. 152) required the addition of a projecting memb- 
er in the direction of the diagonals. | 

Thus the ribbed vault was developed from the construction of 
the Roman groined vault in accordance with the requirements of 
expediency; if the ribs are to be entirely omitted and the va- 
ult is so well built or its loading is relatively so small, + 
that they can be omitted, then a (Fig. 151) becomes the plan 
for the normal arrangement of groin vaults. The Renaissance 
is known to have entirely followed Roman architectureand gave 
absolute preference to the groin vault without ribs, over the 
mediaeval vault with ribs. 

y. The Roman dome. 

The dome is bounded by spherical surfaces; all sections thr-— 
ough a vertical axis and passing through the vertex are great é 
circles. From structural and decorative reasons, we are obliged 
to distinguish between domes simply taken, or hemispheres, half 
domes or quarter spheres, and lastly domes constructed on poly- . 
gonal, square or triangular plans, the so-called pendentive domes. 

The simplest mode of constructing domes is to compose them 
of horizontal rings of voussoirs, all their beds and end joints 
being directed toward the centre of the dome; each voussoir t 
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therefore has two radial beds and two vertical end joints. The 
apex is cormed by a conical keystone, its under surface being 
concave spherical. If such a dome is built of cut stone it can 
be made a coffer dome by applying the principles already found 
to govern tunnel vaults of stone. If it be built of brick, for 
«hich purpose block bond entirely composed of headers is usual- 
lw: chosen for both structural and economical reasons, but orn- 
amental bonds are not to be exmluded from small domes, the dec- 
orative motives that may be produced by these bonds give abun- 
dant means for the ornamental treatment of the surface of the 
dome’ the general ground principles are conclusive in this case, 
as in all Tectonics, the border form at the base of the dome, 
its detached apex, the courses in horizontal rings, the verti- 
cal and diagonal directions of the brick bond, all furnish st- 
arting points for the entire decoration. 

The dome may also be regarded as being divided into sections 
by meridians, which diminish toward the vertex, and may be com 
posed of blocks of stone having thinned edges toward the apex’ 
this unpractical mode of construction should be regarded as 
merely fanciful, but was a great favnrite in the late Renaiss- 
ance of Holland, for niches and small domes. . 

A combination of the two modes of ‘construction is found “in 
the use of coffer domes, in the architecture of the Romans and 
the Renaissance, carried out on the greatest scale in the Pan- 
theon in Rome. A series of vertical arches diminish toward the 
vertex by offsets and form great circles of the dome, and are 
connected together by transverse arches, the interspaces betr- 
een the arches are filled by coffers. (Viollet-le-Duc. Dict. 
Rais. IX. pe 475 et seq). 

In’ the dome of the Pantheon a refinement was first employed, 
abich had a pernicious effect in later times, and led the Ren- 
aissance masters into error; the side surfaces of the hollowed 
coffers without exception radiated from a central point in the 
axis of the dome, so that instead of the coffers was introduced 
a perspective architecture, which only appeared in some degree 
correct frog the centre lying in the axis of the dome, but had 
a distorted effect from any other point of sight: at this cen- 
tre the side surfaces of the coffers entirely vanished from t 
the view of the observer. For our modern era to commend this 
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theatrical effect as an ingenious idea as frequently haprens, 
can scarcely be termed otherw&se than an error of judgement 
of the esthetic faculty. The lower edges of the coffersonly 
should be inclined downward, so as to all becnme visible, but 
not the others. 

A peculiar formoof dome is obtained by constructing it of h 
horizontal rings and also with sections diminishing toward the 
vertex, if the vault is executed in herringbone bond as in the 
dome of Florence cathedral. This produces a pleasing arrangem- 
ent that may Be decorated in various ways by the use of colored 
bricks. Accordinsgito an: allied principle a dome may be concei- 
ved as being formed of separate spherical triangles or rhombus- 
es, their sides forming great circles andpartly spherical spir- 
als on the surface of the dome, which terminate at the vertex, 
a mode of construction never yet executed, though allied to 
many late Cothic star vaults. 

On the plan of any dome may be drawn a regular system of st- 
raight lines, that are to be regarded as being the horizontal 
projection of a system of circular arcs lying on the surface 
of the dome. The separate spaces of such a regularly divided 

domical surface may be filled with brick masonry, regularly 
arranged in a fixed direction. We find two separately existing 
and very strong domes in the temple of Jupiter at Spalati, and 
in the temple of Minerva Medica at Rome; the former consists 

of horizontal series of arches turned over each other, the in- 
terspaces being filled with concrete, the other being of doub- 
ly curved vaults turned between meridian arches, so that the 
dome is shaped like a muskmelon. Strictly speaking, the mediae- 
val ribbed vaults of all kinds are nothing but combinations of 
regular systems of ribs, whose intervals are filled by similar 
vaults of double curvature, which are partly spherical-ellipti- 
cal, partly horn-shaped ellipsoidal surfaces like those of the 
melon vault. (Fig. 153). 

The domes built of pots employed not only by the Romans but 
also by many modern architects for covering wide rooms with 
the minimum weight, hardly require consideration, since they 
are almost always covered by plastering. If the construction 
of such domes is to remain visible, the bottoms of the pots 
would be placed toward the centre of the dome, the joints be 
filled with mortar, cement or plaster, which might be painted 
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or gilded, while the bottoms of the pots could be ornamented 
by pressed ornaments. 

The half domes of niches are chiefly distinguished from domes 
in their construction and decorative treatment by the fact, t 
that generally not their vertex but that point on their lower 
edge farthest from the eye of the observer is to be regarded 
ag their pole, so that the axis of the half dome is horizontal. 
Tf the half dome is to abut against an entire dome so as to 
resist the thrust, as in many buildings having the plan of the 
Creek cross, or terminates in a tunnel vault, it should be con- 
structed as a half dome with vertical axis and be decoratively 
treated accordingly or like an umprella, while domes over nich- 
es from the earliest times are usually treated in forms like 
a muscle shell and thus termed a concha. The concave attracting 
and inviting character of the niche leads the eye to the pole 
of the half dome or concha, and appears as that point of the 
construction where the eye feels restricted, from whence the 
energy of the whole appears to radiate, and which seems to have 
retired to the farthest point. Similar ideas had led almost all 
nations to decorate the concha by radiating forms, as if penc- 
ils of light radiated from the pole in all directions, which | 
may be compared with those of the sky when the sun sinks below 
the horizon. Hence in churches the pole of the niche is usually 
ornamented by the face of the divine being represented, or by 
a symbol representing this. Roman and Renaissance architects 
Henerally preferred to decorate the conchas of small niches by 
shells, especially in case of fountains and cascades. 

In Holland during the late Renaissance it #as a favorite id- 
ea to construct the domes of niches with radiating voussoirs 
diminishing toward the pole, this was carried so far as to cut 
bricks to form sharp intersections at the pole, while the rad- 
iating lines of the brick bond were only a quarter brick apart 
at the outer edge of the niche. 

All entire domes and domes over niches may then be termed u 
umbrella domes if their vertical axes are accented, whether 
actually divided in sections by great circles, or meridians 
and zones are only indicated as in church domes, sprinkled #i- 
th stars or decorated by soaring angels, etc.; all those domes 
over niches may briefly be termed shell domes, in wmhich the 
pole of the principal axis is treated as the principal point; 
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to decorate an entire dome by taking any axis other than a ver- 
tical one as a base would be nonsense, and the same would be 
true of a niche dome in which the top and rear were ignored, 
ahile the right and left sides were made prominent. (See Tec- 
tonics, Chapter on order and estimation, p. 8, jet seq.). 

Pendentive domes are produced by constructing a polygon of 
ani} form whatever, whose angles lie in a circle or in an ell- 
ipse, if the dome is to be elliptical. In architecture this is 
usually merely a regular polygon'with three, four, five or six 
sides. All regular pendentive domes are in part directly supps- . 
etted by the piers; for example by the piers a, b, c, d, the | 
remainder resting on the arches ac, cb, bd, da, erected 
above the sides of the polygon. The radius of the dome equals 
the radius of the polygon circumscribed about the polygon, and 
therefore equals the half of the greater diagonal of all poly- 
sons with an even number of sides. If a plane be passed through 
the vertices of the arches,which have equal heights,for regular 
polygons, this separates the pendentive dome into an upper ical- 
otte and as mapy pendentives as the polygon has angles. The p 
plan of the calotte is identical with the circle inscribed in 
the polygon. 

The pendentive dome should always be decorated from a differ- 
ent point of view than the dome; besides the vertex it has n 
lowest and n characteristic poirts, corresponding to the cent- 
res of the arches, which require esthetic prominence, they are 
usually constructed by making the courese horizontal and corb-— 
elled out diagonally in the pendentives up to the base of the 
calotte, which is then constructed alone as a dome. Hence the 
decoration naturally has reference to the characteristic points, 
or if the calotte be constructed independently from the penden- 
tives, which is perfectly proper when those are built of hori- 
zontal courses, the characteristic points are not made promin- 
ent on the calotte or are merely indicated. The borders and t 
the prominence of the vertex by a keystone will be decisive in 
both cases, and the indication of diagonal lines in the first _ 
case, and the development of the pendentives in the second, 
will be equally so. The pendentives gradually increase in width 
upward from the piers, and afford opportunities for the intro- 
duction of polygonal or circular medallions; they may be so d 
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decorated, that the ornament is gradually developed from the 
lowest part of the calotte. The calotte should be divided from 
the pendentives by a border or a cornice. | 

All domes, whether segmental, semicircular, elliptical or of 
other forms, require a keystone to terminate the vault. 

The smaller the rise of a vault the less is the load that it 
mag safely support by its conditions of stability, and the gre- 
ater its rise as in case of a pointed arch, an elliptical arch 
with vertical major axis, a parabolic or catenary arch, the g 
greater will be the load which may be placed on it, and also - 
the greater will be the weight that is required to be placed 
on its vertex to ensure its stability. 

Farther the completion of adome is always technically diffa- 
cult in vaults of great span, and an opening is commonly requ- 
ired at the vertex, partly éor the admission of light, partly 
for the purpose of hoisting building materials, etc. From these 
points of view, the following rules for special cases are deri- 
ved; Segmental and semicircular domes of small span are not ) 
properly finished with a keystone, which in very small domes 
should be so shaped as to exert no thrust. If the diameter of 
the dome exceeds a certain measure, a complete stone ring is 
preferable to a keystone, the centre remaining open for admit- 
ting light, hoisting building materials, and which can at last 
be filled with a stone more or less flat. 

Stilted or raised domes with a height exceeding their radius 
must be loaded in a peculiar way and therefore require ‘massive 
keystones, which may be bold suspeyded rosettes in complete d. 
domes, or should be a circle of heavy, thick and deep voussoi- 
rs in domes open at the top. In very large domes like those c 
covering the Pantheon at Rome, the cathedral of Florence, the 
church of S. Peter at Rome, the church od S. finévieve in Paris 
or of &. Paul in london, three domes are palec above each other, 
the lowest or true dome having an opening at its centre, the 
second being steeper and supporting the lantern, mhile the th- 
ird is the external covering dome, whose weight with that of 
the second dome combines with the horizontal thrust of the fi- 
rst dome as a vertical pressure. The upper ring of the inner 
dome may then support a gallery and may be connected by a col- 
onnade with the upper cosing ring od the second dome, which 


i es . 

> ton bluode shanaofoo sidt tod jarstnal edt adrogque 
| dP bfhode tom .encb tewol edt no baol « tae1Z 
‘denof of3 secs dtod at eonte ,emob buoves ead Yo nit gate 
ow 5 ee adt bane .bntifet omy ee af od biyor eaob 

~ea9leau sd 

SAREE semob ds evactsnedll bas ezntt sateolo sat 
tiaptioqqgs svih asieq Lerstorcrse fnenimorg teor Sas 
0 Beno hetonitenos ylsdytl ab ,tmemtsett dots ylueluol 
J 6! anob sd? Yo nno1o sot tadt tromexrtupes sit ,sert 
ca bewolfod to sev edt ebnsmeh sidtenoy as yltdytt es bet 
749! ——— gael to ston aedd¢ fokdw (ants Yateolo sad at 
131100 ous ‘ao s{idw .deth teft » to ee3he sat Yo wtot edd aod 
geo geeb ristt eved ot been gotbsol er tupes ted? esnoh aaoite 
tagoq @s snofteioosh to tibtew dowm ee déin bebsol ens 
dastmed to notsouttenoo sat tiaisq sewob avitnebdast 
» Bdt Svode ettof[ao e to eoalq at asnod batlize 
{fe /goitoottanoo to sbhbom a ,eevidaednsy eit eetentmied 

nt bentasas sew fotin .e1etoatidows entinasy= of variuosg 
BD Y pi sldeitivent: ei dotdw base efyta eupsenenod donet? 
ifede sw ,e1swot Yo Snemisers oot It" aoisoennoo al 
e Sos elfen eettrogqee ated? dtiw nottosanoo ak eemob 
Sdn \nozefoo silt of ersvpe ond wort enoitirenertd 3nimict 
, s {few es ,anoitoseieing yavo arewot [aveartbem xt bapot 
. se90o%0d9 to gemoh Ons atsu0od tento 
a a eetinev’ [avesibey .J 
riots eat mo beasd ers bas bsddta ems etivev [svesibsy 
B esostre staveqes 1f60¢ Sod ,emob sda baa edinayv fannue 
ant eradiy edt neewted eemob to enoistoy 88 betouttane> 
siete etisos? tedd etInev ret2atol[s exe seadd of 
| etfusv stows [evearbe! .» 
\ ent To sdanes feretioa1te sat bewolfot evad sf 
of sarinn gnimooed toodtin beqofeveh sen tr ee wet of Ficav 
notsosstetnt eit mo Seeed ayenlte et dotdw .1sdosiedo edt 
986 ee ssnthats edt to mot Inortgti{[s edT .atisev [sannd 
a. foss tot gatrettib aatetuoenote ak seonstasvacont 
‘Messi eert of Idguce sfuav ator, [evesthen saT .snote 
beatot bae .¢loav ators navof ead Yo esonetnevnoont [fe 
s yfno et tnomegaaiie edt nea? .ealotiotmen eve adian ([snogecbh 
ede tt yemoes(dnomt ees{ 10 stom esonenpesdoo dtiv beatadste 


b.~ 


89 
supports the lantern; but this colonnade should not ‘cause too 
great a load on the lower dome, nor should it support the iclo- 
sing ring of the second dome, since in both cases the lower 
dome would be in danger of falling, and the second dome would 
be useless. : 

The closing rings and keystones of domes being the highest 
ani most prominent stroictural parts give opportunity for part- 
icularly rich treatment, in lightly constructed domes of low 
rise, the requirement that the crown of the dome should be loa- 
ded as lightly as possible demands the use of hollowed sections 
in the closing ring, which then more or less closely approxima- 
tes the form of the edges of a flat dish, while on the contrary, 
strong domes that require loading need to have their deep cro- 
wns loaded with as much weight of decorations as possible. ) 

Pendentive domes permit the construction of hemispherical or 
stilted domes in place of a calotte above the cornice, which 
terminates the pendentives, a mode of construction especially 
peculia:: to Byzantine architectura, which was retained in the 
French Romanesque style and which is justifiable in many cases. 

In connection with the treatment of towers, we shall describe 
domes in connection with their supporting walls and arches, f 
forming transitions from the square to the octagon, which are 
found in mediaeval towers over intersections, as well as in 
other towers and domes of churches. 

be ediaeval Vaults. 

Mediaeval vaults are ribbed and are based on the groin and 
tunnel vaults and the dome, but their separate surfaces are 
constructed as portions of domes between the ribs. In addition 
to these are cloister vaults that require mention. 

a. Mediaeval groin vault. 

We have followed the structural principle of the Roman groin 
vault so far as it was developed without becoming untrue to i 
its character, which is always based on the intersection of two 
tunnel vaults. The elliptical form of the diagonal ribs ‘caused 
inconveniences in stonecutting differing for each separate st 
stone. The mediaeval groin vault sought to free itself from 
all inconveniences of the Roman groin vault, and formed the 
diagonal ribs as semicircles. Then this arrangement is only a 
attained with consequences more or less troublesome; if the 
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side aisles are semicircular, their crowns are lower than those 
of the diagonal ribs by the difference of the half diagonal and 
half side; the vault must then rise from the side arches to the 
crown, unless one is willing to raise the crowns of these arch- 
es to the same height as that of the vault, either by making | 
the abutments of two different heights, which produces a very 
ankward treatment of the capitals, or by stilting the side ar- 
ches, which is not very pleasing. ; 

The inconveniences are increased when sectangular bays are 
to be covered by groin vaults, and both side and groin arches 
are to be semicircular; we must then have different heights of 
the crowns or of the abutments, or stilt toth kinds of side 
arches. In lectures on mediaeval architecture every expedient 
for the removal of these inconveniences is described, that was 
employed by the Traksition and Cothic styles. We shall here 
only treat these from the material stand point so far as the 
decorative development may be concerned. 

The use of the ielliptical arch for diagonal ribs may be avoi- 
ded if an oval arch be substituted for it, and if this be str- 
uck from as many centres as possible, it is hardly inferior in 
its continuity; if the diagonal arches are semicircular, the. 
side arches require to be stilted by agout 1/8 their radius, 
since the abacus of the impost moulding of the pier would oth- 
erwise conceal the lower ends of the arches, which looks worse 
in arches of small span than in those of wide span with an eq- 
ual projection of the abacus; buat for the vault to rise from 
the crowns of the side arches to its own crown is not only not 
ugly but is even preferable on esthetic grounds, if the lesser 
illumination of the crown be neglected. Such vaults do not con- 
vey the idea of pressure but that of a free sweep, and an inc- 
rease in the height of their crowns corresponds to an increase 
of span. In low rooms retaining the same heights of crown and 
side arches, we can employ the expedient of placing the spring- 
ing joints of the diagon&l arches below those of the side arch- 
es, or the segmental arch may be used. 

As for the introduction of springing points at these differ- 
ent heights and the correspondingly varied capitals, this arr- 
angement is incontestably the richest and most pleasing of all 
possible methods on account of its variety, the most pleasing 
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‘and consistent structurally but also the most costly; to be w 
willing to sacrifice for this reason in monumental structures 
because the end may be attained: by simpler means, as unfortun- 
ately done in the more perfect Cothic, is to be robbed of one 


of the finest art expedients by poverty of ideas. If it is de- 


sired te employ in exceptional cases the extreme means allowa- 
ble in art, when everything normal seems trivial, one should . 
then not fear the higher cost. 

In case of poverty of construction or mean proportions of 
the room to be vaulted, a moderate stilting of the arches as 
well as a moderate raising of the crown of the vault forms 
the means best adapted to produce the extreme measure of a 
pleasing effect, attainable py sreater propriety. In quite’ 
oblong groin vaults the heights of the crowns of the arches 
on the longer sides and those of the diagonal arches approx— 
imate each other in some degree, but on the contrary the end 
side arches require to be considerably stilted. 
blgjt is well knewn that the early Cothic style employed suita- 
ble expedients and made the side arches pointed to obtain con- 
trol of the heights of their crowns without being compelled to 
use the circular arch, which was only retained for the diagon- 
al arches. They then had the choice of constructing all the 
side arches with the same radius as for the diagonal arches, 
and which is technically preferable because all voussoirs can 
then be wrought by the same template, special imposts and key- 
stones only being required; the crowns of the three arches are 
then not at the same height; or the heights ofthe arches are 
arranged at pleasure, making the pointed arches dependent on 
these, which may then be made equilateral pointed arches requ- 
iring to be stilted, or so that the narrow or side arches are 
lancet arches with a common springing plane. 

It is always most judicious to use a single radius for all 
the arches, to allow the crown to rise gradually, and to stilt 
the arches about 1/8 their height. To make the groin arches 
pointed is entirely useless, in case the vault be not very 
heavily loaded. 

The pointed arch is to be preferred over the circular arch 
for the side arches, because with a moderate difference from 
the round arch it is more piquant, aspiring and dignified. If 
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we once become accustomed not to recognize the Gothic style in 
every case in which the pointed arch may be used, it becomes 
allowable in the Renaissance as well, to be employed whenever 
appropriate. The early Renaissance disdained it as little as 
Cothic rejected the circular arch; the spirit of each style 
#as too discreet to reject anything practically usable, from 
blind subjection to principles. 

The separate compartments between the ribs were always so 
covered in mediaeval vaults as to make their highest line cur- 
ved, and they therefore became parts of domes. Tao modes of 
vautting were in use, the vaults being either constructed aft- 
er the classic method of building tunnel vaults by courses at 
right angles to the akis of the tunnel vault, or diagonally in 
later times so that the length of one half the side arch being 
transferred to the diagonal arch gave the point, which was con- 
nected with the crown of the side arch. The other points of t 
the diagonal arch were connected with the corresponding points 
of the central curved line of that compartment of the vault. 
The separate portions of the vault very heavily loaded the di- 
agonal arches in the first case, but in the second they inter- 
sected above the ribs, so that this bonding together was of i 
itself quite strong, and the ribs proper had but little to swe 
port and served rather as stone centerings to somewhat relieve 
the vaulting. 

If the vault exceeds the normal width of the smaller bays, 
as first happened in the vaults over the intersections under 
the towers of the larger French cathedrals, there were two 
modes of dividing the groin vault into smaller compartments, 
it was either divided in plan into 8 equal though smaller 
compartments to form octopartite groin vaults; the inconven- 
dences of springing points of unequal heights, of unequal hei- 
ghts of crowns, of stilting or the use of different forms of 
arches were increased, for a d and db (Fig. 154) become semi- 
circles, and a c and dc are different quadrants if pointed 
arches are avoided: but if they are used the diagonal ribs 
ac, bc are quadrants, c d andc e are half pointed arches, 
while a @, b @ are either semicircular or are entire pointed 
arches, the problem may also be solved by the use of segmental 
arches without introducing too many unpractical results. Or the 
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groin vault may be divided into smaller compartments by cutting 
each of the original compartments into three. The results are 
as follows; ad + dc (Fig. 155) is greater in plan than a c; 
if the crown of the vault is to be its highest point, which is 
not absolutely necessary since a vault may rise higher than i 
its crown, when the crowns of the side arches are higher than 
that of the vault, causing the centre lines of the compartmenhs 
to descend toward the keystone, the radius of the longes arch, 
as ad +doc iis to be taken as the basis of the construction 
of the vault; in the later middle ages this arch was termed 
the “principal arch.” The keystone c is at the height of a d 
+ dc. The point d’ lying above d has the height d d’in the 
vertical projection. How shall the crown c of the vault be 
connected with the springing point a? If the half diagonal ac 
of the plan be laid off in the vertical projection from a to c’,, 
a brief consideration proves that the vault rib above ac of 
the plan must be a pointed arch differing very little from the 
semicircle adt+dc. 

On the contrary, if the diagonal be assumed as a basis for 
the construction and the diagonal rib be made semicigcular, 
the crown c of the vault is lower than in the first case, its 
height being ac. If ad (Fig. 156) be drawn in the vertical 
projection, and dc of the plan be laid off from a to ce”, the 
point above c”does not have a height equal to that of the cronn 
c’ of the vault but is lower. Therefore in general this method 
leads to no result. One must rather either strike an arch from 
the point @” over d to the keystone c with the radius of the 
diagonal rib (Fig. 156), or transfer the magnitude c d of the 
plan from c to a”’ towards a, erecting a perpendicular d@” to 

cut the quadrant in @’”. The height d’” is then that of the 
point lying over tke point d of the plan. We may now strike 
an arch from a’” tnward a with the radius of the diagonal rib, 
or draw a segmental arch with the same radius whose centre z 
lies on the line a’”a” produced, cutting off the height a d”” 
over the springing point, or lastly a circle may be dram#n 
through a’” with radius a d tangent to a vertical drawn at a. 
It becomes evident that turn and twist as we may, inconvenien- 
ces will result always and must be taken into account. 

A few considerations connected with observations of actual 
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structures will place the various difficulties in a correct 
light, which result from the construction of groin vaults,in 
accordance withiimediaeval principles. If the sections of all 
vault ribs and side arches are similar, or those of the side 
arches are composed of the sections of one rib and two half 
ribs, it will always be preferable to employ a single radius 
for all ribs and side arches, to simplify the process of con- 
struction. In this case one has énly a choice of using segmen- 
tal or pointed arches in addition to the semicircular arch of 
the diagonal rib. The form of the segmental arch is generally 
associated with the idea of the secular, of the absolutely es- 
sential at the expense of beauty and of the mean, while with 
the pointed arch is joined the idea of the ecclesiastical, the 
monkish, which is not agreeable to ewery one. This contains a 
hint concerning the choice of one or the other form of archs . 
If the segmental arches are neither principal ribs nor side 
arches but only intermediate ribs, they are not unpleasing in 
contrast to circular or pointed arches; since their oblique 
springing from the vertical gives a picturesque effect to the 
vault; vertical division walls rise from a to a”” and d’” in 
the example (Fig. 156), if the arch d’”aNV be segmental, whose 
joints remain horizontal up to the commencement of the compart- 
ments of the vault and are limited by the rib d”7d’”. 

To take a fancy to the exclusive use of circular arches would 
in many cases result in the greatest amount of labor with an 
esthetic effect affording very little pleasure; highly stilted 


arches appear well only in exceptional cases, and a strong cur- 


vature that detaches small circular arches from their tangents 
is very disadvantageous. To discover the best relation between 
the amount of labor and a pleasing result in a special problem 
frequently requires many trials befora a decision can be made. 
The two examples of the division of the groin vault into sev- 
eral compartments include all complex varieties of multaparti- 
te and ornamental groin vaults. Multapartite groin vaults may 
be erected on any polygon, the heights of side arches may be 
assumed as reguired, as well as that of the vault, since the 
crowns of the arches may be arranged to bring the springing 
points of these arches high above those of the diagonal ribs, 
which is often necessary in vaults of towers, or desirable for 


| 
j 


rt | sdt zaittioensit Stove of has tdyil to noferstnbe seit 
lan obte edt ot tlusv edt Yo etnemtrsqmoo sat Yo taurtt Let 
dt of jiu atk wort yldsiebtenoo Anteta nad? iisev edt 
snenors shite 

ets etinsvy [etnemento xefamoo yee bas teedoda sat 
lee sn doifw gnome .elquaxe elamiea sat yd bevior 
yea dotdw .2yew anoizev at stnomtisqmoo at hebivib atfusv be 
lata edt Yo noitqeoxs edt dtiw tiuav ator, edt mow bevitsb sd 
ffite ;tIuev fetnemanto me ee bsbiszes ed of at dotdw .tluev 
tbni dose ni obam sd of otf enoitaatteevar [atatourde 
stieta sno Yh .sidtesoqg es 1aelo 26 ti sism oF Seeo 
Sid att ed teon t{vev edt to aexoto ant sedt algroning 
| atutevan9 Yo anther snag sat oved tega ediaq esti [Ie Jadd 
sefgid sd ayanta teom adit sdt to enoftoseiste: Ife 
 todeor gomooed t{vav sit Yo ‘dote [sqiontig* eat ,swor 
f to mea eft = bo +od +d 2 = base [snozeth tlad sdt 
at seodt to enottostorg [stmosiitod eat aeexted esone 
ea et tdgied ai sass tcak tastenoo # fofiw to ensue yd 
ie * ssatoy eds of .aword sat Sane Fntog Bntanitqge sat asexsed 
Dal 9.0 ¢d «8 # etdyied oft baoqeent00 asiy edt to tT .8 ,.b 9 
Jed $y800} 19 !moNT) .enotsosiong [eottzev edt to 1 ¥ , 8 9 .b 4 
p Odds itin noitostorq I[soitrev e4d ne 3 9 akestdo of nefg 
a “neds nes ‘Ss © tikisd siT .°‘e‘d sviwo edt dtin “3 d 10 ,*a*o 
. shat od % 2 [enozeth tlad sdf YI .etses|elg te asdad events od 
sebor: feottrev edd mo 1 wort to yal .dom: Isqiontig edd en 
19 A Hisvot 9 t .f t,o t asonagath edt (S@L .9k7%) not 
id aden enoitosaisinak seodw .stntog seod? ts e1ralsorhnegis9 
(8 .o «df etdzted sat svig “te anther dtiw ‘t 6 tnetbevp 
| v ods bas ,otadge & to sostwwe ent ao ekf medt eadnitog Lie 
 .tinsy tet0 2 miet ow dotde ,tfosv [etaemanto ne eemooed nedd 

‘Saale #40 3+ 3 8 = dows L[eqtontig eldiesog tasgusf 949 31 
Suede itooitenoo eit Yo etasd edd 16 neist sd Ib +b at od 
e wight it) wol a tr ;(Qef .8fT) teeth od Bloow tloav sat to seit 
t st#isovs} s ,eiorio & to beetent nedst sien sois-s0b0T # 20 
ods .Saelgn% Yo bas ebnelisdteH ent to. otddod sitel ond ni 
eli 10 ,bentetdo ed blnow “t .“b .“# a ee f& edab 
iy es | ey ale td, TS 

_gitmieoon to asbon auoive1q ont edt sofigah ton hi eno 4 
tloev ntow Istnenanro off to ashutidie ed goinisisseb 10% 
a HwoId odd to sHgred sit semvess tetit tod ,spibsr sfante & 


=“) iit 
hte 


Es "qh we. 


f “tg 
end 


Li 


- ae 


95 
free admission of light and to avoid transmitting the horizon- 
tal thrust of the compartments of the vault to the side nalls, 
the vault then rising consi¥erably from its kepstone to the s 
side arches. 

The richest and most complex ornamental vaults are easily 
solved by the simple example, among which we include all ribb- 
ed vaults divided in compartments in various ways, which may | 
be derived from the groin vault with the exception of the star 
vault, which is to be regarded as an ornamental vault; still 
structural investigations are to be made in each individual 
case to make it as clear as possible. Ef one starts from the 
principle that the crown of the vault must be its highest point, 
that all its ribs must have the same radius of curvature, and 
all intersections of the ribs must always be higher toward the 
crown, the ’principal arch’ of the vault becomes greater than 
the half diagonal and = ab +bc+cd = the sum of the dist- 
ances between the horizontal projections of these intersections, 
by means of which a constant increase in height is possible, 
between the springing point and the crown. To the points 4, b, 
c, ad, e, f of the plan correspond the heights a a, > ‘b, 1¢ 38, 
dd, ee, f f of the vertical projections. "From cogceof the’ 4’, 
plan we obtain c g on Bhe vertical projection with the curve 
c’a”, or b g” with the curve b’a’”. The height ¢ e’ ean then 
be always taken at pleasure. If the half diagonal af be taken 
as the principal arch, lay off from f on the vertical project- 
ion (Fig. 158) the distances fc, f b, f e toward a, erecting 
perpendiculars at those points, whose intersections with the 
quadrant a f’. with radius a f’ give the heights b, c, e, &, f. 
all points then lie on the surface of a sphere, and the vault 
then becomes an ornamental vault, which we term a star vault. 

If the largest possible principal arch =agteé b ¢+.a b+ 
be+ed+di1 be taken ar the basis of the construction, the 
rise of the vault would be great (Fig. 159); if a low ellipse 
or a Tudor arch were taken instead of a circle, a favorite form 
in the late Cothic of the Netherlands and of England, the hei- 
ghts a, £”, b”, a”, a”, f” would be obtained, or the points a, 
etipadis, waVigeatis ae, of°Re 

If one does not follow the two previous modes of procedure, 
for determining the altitudes of the ornamental groin vault by 
a single radius, but first assumes the height of the crown 4, 
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the side arches A B and BC (Fig. 160)sconnect these crowns by 
the arches a’d’, which correspond to the simple curvature of 
the groin vault, transfer to the vertical projection the leng- 
ths a b, ac, a dof the plan, erecting verticals at b and e, 
ahich intersect the curve a’d’ in b’c’, there will be obtained | 
an ornamental groin vault, all ahose ribs will be constructed 
with different radii. The two first modes of construction may : 
be termed German, and that just described is French; it was 
chiefly employed in France and England during the middle ages. 
Vautts on the German plan generally have some advantages over 
the last, which produces a monotonous and consistent effect, 
while on the contrary the former appear rather capriciously v 
varied. On practical grounds they are to be preferred to the 
French. 

8. Mediaeval domical vaults. 

Simple mediaeval domes are constructed differently from the 
Romang in general the dome was not much liked. The ornamental 
domical vaults of the late middle ages, which we have already 
considered as star vaults, are preferably employed for cover- 
ing polygonal rooms; all intersections of the ribs lie in the 
surface of a sphere, whose radius equals that of the inscribed 
circle. The compartments are covered as spherical surfaces of 
small curvature between the ribs. 

Since the compartments are the stronger in both sroin and s 
spherical vaults, the more that they are curved in cross sect- 
ion, i.e., the greater the rise of any single arch of the com 
partment in proportion to its span, in strong vaults these con- | 
partments are sometimes s6 strongly curved, that their highest } 
point is considerably above the crown of the vault (Fig. 161). 
Such so-called “full breasted” groin and spherical vaults app- 
ear more animated and varied than the “flat breasted”, since | 
the strongly curved compartments afford a richer contrast of | 
light and shade. Therefore the “full breasted” are to be pre- 4 
ferred, if not painted, to the “flat breasted” if painted. 

y. Mediaeval tunnel vaults. 

The simple mediaeval tunnel vault without ribs differs as 
little from the Roman as the simple dome, but the ornamental 
tunnel vault is different in very essential points. Thet of 
semicircular cross section is formed in the simplest way by 


Xe 

ieied'ous ot [supe (Sdr .3i%) o 8 nage tied edt xniden 
p conte . 9 to tedt eleups f tntoq edt to sbutidin ent 
ews bevaennos ete do .0 statog oat ylonsupeenong 
ie  .noktostotq [sottasv add mo soeky 

m effuev [eottqalls rot slietiog et nottourtance sat 
 & extoyes bas wol yrev sta enoot edt TI .auoor wol 10% 
PF feqtontay pene siet yaa soo ,neqe tiad edt nsdt eeol 
B bas datbnalivedtey add at es dows wobyT 10 Istnomygse 
'3ntfourtenco to sbom fersten Jaow sat teY .madeyez 
2 do78 [snonsth edt exist of od [liw tinev [ennot Lad 
298 & eben at dofde ,fors [aqtomivg sad we CSL .3a%) 
Tin base eather ems add déte ebam nedd 918 edit Ile 
rte fennot {sottqtife ae to soetiva sad mo oi! enot 
| o(SOL 23%) .fsotdvev ef aixa toler 

"seni af edis to esitiee boooee & emoot is ytel nt 
Sin ee 2 evs dotdw Sane ,(25r .3kT) moteye tevitt sit to ssodt 
i? of dourse ed neo edits ,tedtio® .eslgtontiqg emee odd no 
? cae if ataiog gnigniaqge ditw sedors fataeazes 28 aller 
feddao* ed yet tinev fennod dé zeentl gntaaiace fatener 
fionrtendo esedt (fA .eyew bstaev teom edt nf beatae 
poném book yns ai betdesrd y[fot ynted snottstasv tLedd 
Seods ashtenoo of yf[no sted aved on .nottoutsanoo ofdd 
adiosy feteowento seedT .sottos1y ntehom nt trettoimit Jeon 
sifusy Pets¥too wewol sat of enottslen etamttnt sven abaid {fe 
t vino ws mort snisettib ¢ylfeatdneeas ,m9ea ed yfiess yaa ee 
yen ew GA earettoo to bastank efromtreqmos hedloav 2eived 
Whitt te snitinev to sbom edt nf yteesenenn ers pedis sat 

sgabieeqe qitotite ,etnentseqmoo edt to woxe edt of esf 
#6 ‘to estoege & aw1ct tnemdseymoo edt to bod xota sad 
ton eeob dadt ,aehbe gnifoeetetnt ond anole dit 3nf 
| -tfoav eft to sostroe edt baoyed 

tune [atnemenio bsyolque eantienmas otdtoD adtal ant 
27%q moinne Yo atot sat svat etnemfraqmod seodw ,sdin 
Miusv wetetofo 18 batlvev uated aud? ,seoataua bevigo 
oat qlletoeges ,(8df .gfy) ascetine asmnk beviwo yftaysle 
ie noktoursenos dokid of gnoled ylleottioeye atfvev dow? 
ocbomabay vatatbliod fsotadoet ylesg at hetasint ad of syis 
‘gate  Jengdm ffnme div tootts foie s souborg of bertash at 

4 4 “Gad faey beddts Lavertben to eevitow sviteross] .4 


My Dyck 4 tina 


97 
making the half span ac (Fig. 162) equal to the height c c’}, 
the altitude of the point b equals that of c’, since a b = ac’. 
consequently the points b, ¢,,b are connected by a straight p 
piece on the vertical projection. 

The construction is suitable for elléptical vaults required 
for low rooms. If the rooms are very low and require a height 
less than the half span, one may take as a principal arch as 
segmental or Tudor arch as in the Netherlandish and English 
system. Yet the most natural mode of constructing the ornamen- 
tal tunnel vault will be to take the diagonal arch a be ba 
(Fig. 163 as the principal arch, which is made a semicircle; 
all ribs are then made with the same radius and all intersect- 
ions lie on the surface of an elliptical tunnel vault, whose | 
major axis is vertical. (Fig. 164). 

In larger rooms a second series of ribs is inserted between 
those of the first system (Fig. 165), and which are constructed 
on the same principles. Further, ribs can be struck to the side 
malls af segmental arches with springing points lying above the 
general springing lines; the tunnel vault ay be further orna- 
mented in the mest varied ways. All these constructions and t 
their variations being fully treated in any good manual of Co- 
thic construction, we have here only to consider those matters 
most important in modern practice. These ornamental vaults of 
all kinds have intimate relations to the Roman coffered vaults, 
as way easily be seen, essentially differing from them only in 
having vaulted compartments instead of coffers. As we have seen, 
the ribs are unnecessary ‘in the mode of vaulting at right ang- 
les to the axes of the compartments, strictly speaking, since 
the brick bond of the compartment forms a species of stiffen- 
ing rib along the intersecting edges, that does not project b_ 
beyond the surface of the vault. 

The late Gothic sometimes employed ornamental vaults without 
ribs, whose compartments have the form of sunken pyramids with 
curved surfaces, thus being vaulted ar cloister vaults with 
slightly curved inner surfaces (fig. 166), especially in Saxony. 
Such vaults specifically belong to brick construction and des- 
erve to be imitated in purely technical buildings, and when it 
is desired to produce a rich effect with small means. 

5. Decorative motives of mediaeval ritbed vaults. 
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The definitive elements that settle the external appearance ' 
of the mediaeval vanlt are the ribs themselves before all else, 
their geometrical arrangement already considered, the proport- 
ions of their dimensions to those of the compartments, their | 
profiles, keystones, developments above their imposts, and 
lastly the decoration of the compartments. 

The treatment of the imposts will be considered in connecti- 
on with the forms of the supports and of their capitals, and ; 
we shall therefore her limit ourselves to what is to be said. 
of the vault itself. This has been sufficiently explained from 
esthetic and technical stand points» it only remains to state 
that the side arches, which in rooms containing free supports 
connect these together and wit: the walls, make strong archiv—- 
olts and smaller ribs necessary and gesirable for both techni- 
cal and esthetic reasons; if the side arches support heavy lo- 
ads like those of churches supporting the walls of the clears- 
‘tory, or those of warehouses},cellars, etc., that support goods, 
furniture, implements, men and other external loads, they must 
again be strengthened. Rooms containing several aisles and hay- 
ing a raised central aisle, require very strong longitudinal 
pier arches, arches of less strength to connect the supports 
and serve as transverse arches, but ribs to support the comp- 
artments of the vault, whose strength is only proportional to 
the weight of the vault. For such vaults to produce the impres- 
sion of great strength, and so that the entire structure may 
have that of power and reserved force, the archivolts and ribs 
must appear massive in proportion to the compartments of the 
vaults; on the contrary for lighter constructions to have the 
effect of lightness and grace, the side arches are entirely un- 
necessary in lightly loaded vaults and should be replaced bry ribs. 

The ribs and side arches act like girders and similarly to 
loaded beams of curved form (Fig. 167); i.e., their strength 
increases more rapidly with the depth than the width on one 
hand, on the other the fibres most distant from the neutral 
axis are most strongly stressed. from this results for struct- 
ural reasons the requirment in relation to their form of sect- 
ion, that its depth should exceed its width, that it should be 
strong at top and bottom, while it is allowable to reduce the 
section between those limits. Iin the older mode of vaulting, 
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when the separate courses are perpendicular to the axis op the 
compartment, the ribs and arches have a strengthening. addition 
at their upper edges (Fig. 167), against which abut the compart- 
ments; but this addition is unnecessary in the diagonal mode 
of vaulting; therefore strong ribs and arches convey the impr- 
ession of strength, and the permissibility of reducing the sec- 
tion between intrados and extrados allows the use of coved mo- 
uldings, white the intrados fulfils its function as a massive 
round. In case of unloaded or slightly loaded ribs, their sec- 
tional forms and proportional dimensions may be determined in- 
depently from the conditions of loading. Hence the German Ren- 
aissance decorated with fillets the ribs of a ribbed vault, 
(Pig. 169), constructed according to Gothic principles, and 
this makes the light loading evident. These ribs have a very 
pleasing effect where used; the rows of leaves on both sides 
are decorated by peakl beads, cable mouldings, etc. 

The sections of strong bearing ribs in which mediaeval arch- 
itecture was very fertile are yet restricted within very narr- 
ow limits; the lower edge alone appears most powerful and bold, 
when treated as a round or pointed bowtell; at a distance the 
pointed bowtell has a more energetic effect than the round, w 
which may also be replaced by a cove or a sharper edge; all a 
attempts to replace these very simple forms by those more com 
plex are without result, since it is so easy to fall into lit- 
tleness. The middle ages created in tne profiles of the ribs, 
not merely members peculiar to its architectural styles, but 
corresponding to the developed vaults and of enduring value; 
leaf mouldings with pearl beads and bands, which express the 
relations of the ribs to the vaults as bearing members, and 
harmonize well with the sections of the ribs. Therefore it is 
scarcely reasonable to refuse to use the form because origin- 
aliar to the classic styles. The mediaeval motive of using 
bands set with semi-precious stones to separate rounds and 
hollows is also very appropriate in the decoration of the ribs, 
and is effective at even a considerable distance, where other 
forms become indistinct. 

Only in vaults intended to be close to the observer may the 
separate mouldings be enriched and be divided into smaller par- 
ts, yet even in this case a told treatment of the section of 
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the rib will always be best. 

The side arches that support the walls must have breadth as 
well as strength. In this lies an essential difference from 
the smaller ribs, and on it is based their different decorati- 
ve treatment. 

The breadth of the side arches is determined by the thickness 
of the walls that they support, and since the strength of the 
side arches also increases with their rise, the two requireme- 
nts of breadth and strength will be sufficiently satisfied if 
they are built of several rings of courses, whose depths are 
determined by the thickness of the layers in the quarry. The 
side arches accordingly consist of two or three courses of 
arches according to the thickness of the wall and the loading, 
and these may be arranged in full or half steps as required, 
so that the side arch produces the impression that the walls,. 
of their own motion and their strength have laid bare their 
interiors. The simplest and most appropriate mode of profil- 
ing the side arches consists in arranging these sections in s 
steps or “orders”, whose alternation of light and shade gives 
the boldest effect. their relation to the burdening compart- 
ments of the vaults is made evident by the elastically curved 
rows of leaves with some fillets (Fig. 171). If the profile is 
to have a richer form, the angles may be replaced by separate 
groups of a round betweey hollows, giving the impression of 
energetic force, and if it be desired to strengthen the lower 
end of the stepped side arch in reality as well as in appear- 
ance, a pointed bowtell will fulfil this purpose in the best 
way. By rational procedure we thus reach forms similar to 
those intraduced by the middle ages in its grandest churches; ; 
we can never dispense with these model profiles belonging to 
the 12 th and 13 th centuries in case of similar problems, but 
on the contrary all the albored refinements, which were such 
favorites in the late middle ages, should be thrown aside as 
being practically worthless, though historically interesting. 

Since the side arches not only support the vaults, but also 
keep the piers apart and at the same time connect them, and 
are arranged in connection with each other, their horizontal 
lower surfaces may receive band-like patterns which express \ 


this connection. All periods and nations have expressed this ° 
idea, each in its own way. 
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Smaller vaulted rooms, whose piers are connected by side ar- 
ches and which are coveeed by ribbed vaults, do not require 7 
massive side arches unless exposed to unusual loads; such side 
arches may very well be treated as broader ribs in case of sm- 
all and lightly loaded vaults, since they principally act as 
abutmerts on the wall surfaces for the compartments of the va- 
ults and will then be portions of a side arch, so that the oth- 
er sections may be obtained from that of a rib by doubling or 
halving its width.(Fig. 172). It is then perfectly correct and 


‘igs also one of the simplest and cheapest of decorative expedi- 


ents to replace the angles of the rits and side arches by chan- 
fers or coves, to increase the effect of light and shadow. 

In most cases if columns are connected by arches, Roman and 
Renaissance architects have treated these arches like the :clas- 
sic architrave corresponding to stone beam construction, even 
forming coffers in the under surfaces of these archivolts. The 
Roman and Renaissance masters have either committed a fault 
in treating the arches like curved beams of stone, or our ide- 
as of the meaning of the form of the archivolt are incorrect, 
and they must be correct. 

The architrave form as a supporting stone beam above a colon- 
nade was peculiar to Grecian architecture, its division into 
several horizontal courses, the decoration of its under surface 
by band-like patterns, expressed the idea that the columns sh- 
ould be connected by a tightly stretched band,.on which a load 
might be laid without causing it to bend. . 

But the Greeks themselves employed this architrave form to 
enclose windows and doors, and even used it as ar archivoite 
at the aqueduct in Athens, and it therefore becomes untrue, 
or othe associations of ideas have become connected with the- 
se forms; in this case the Roman and Renaissance masters simp- 


ly accepted the forms of the Creeks, perhaps without understan- 


ding the ideas associated with these forms by that people. But 
they seem to have differed from those which we have been accus- 
tomed to connect with the architrave. 

The classic styles conceived an opening in a wall as merely 
a hole, separated from the masonry of the wall by a bordering 
frame, but the middle ages regarded it is air opening producing 
the appearance by its simple splays or recessed steps, as if 
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the wall had opened of its own accord, laying bare its interior. 
it is self evident that bordering frames are not wanting in e 
even mediaeval walls, but are arranged beneath the supporting 
side arches which play the chief part, the structural elements 
predominating even if the construction is not of the greatest 
importance, as in wheel windows and in other principally deco- 
rative works. The Greco-Roman architrave is not only the band 


connecting the columns, but is more generally the dividing men- 


ber, which separates the open interspaces between the columns 
from the frieze and cornice, the masonry of the wall from the 
roof cornice, and the opening in the wall from the masonry; it 
acts in different ways and for different purposes, and its me- 
aning will therefore depend on the system of construction emp- 
loyed. To divide its under surface into coffers would be oppo- 
sed to its significance. only the tunnel vault requires to be 
lightened by coffers, but neither the architrave nor the arch- 
ivolt; its under surface is adapted to free ornament, which c 
connects it to the points of support, but the coffers are only 
appropriate for actual tunnel vaults. The archivolt constructed 
on the Greco-Roman principle unites very well with the mediae- 
val vault, so long as the development of the pier is in accor- 
dance with the classic principle, i.e., if the pier affords 
separate abutments for the imposts of the arches, so that each 
arch may be freely developed. On the contrary if the imposts 
are so formed that the ribs and side arches intersect and int- 
erpenetrate at their ends, the archivolt cannot be developed 
throughout its entire extent, the piers become true clustered 
piers as in the best mediaeval period, and the archivolt has 
then lost its significance, and it is preferable to treat the 
ribs and side arches iir accordance with mediaeval principles. 

The treatment of the ‘pier, capital, and impost stones, will 
afford us an opportunity to return to these points, and we st- 
ill have to treat of the massive arches employed in bridges, 
viaducts and similar technical designs; still we shall speak 
of these constructions in considering the connection of piers 
and columns by entablatures and arches on one hand, on the oth- 
er the same is true for these as in case of tunnel vaults, and 
partly the results of our investigation s on openings in walls. 
We must here refer to those Chapters. 
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Ribbed vaults as well as domes and Roman groin vaults requi- 
re keystones for structural reasons, and for which what was p 
previously said is true; if the vaults are light, they need n ’ 
not be unnecessarily burdened by the keystones, but if the re- 
quire great strength, the diagonal ribs must be constructed as 
projecting arches, as a pointed arch may be erected that requi- 
res a special load at its apex. The keystone supported by the ; 
ribs is most appropriately and characteristically decorated 
by a suspended flower, a garland of leaves and flowers, by al- 
legorical representations, shields, heads, etc., and its width 
may correspond to the greatest breadth of the arches at the 
point where the ribs abut agains: it (Fig. 173). 

If the keystones serve to suspend chandeliers, or if bell or 
scaffold ropes pass through them, they must be perforated, and 
their decorations must be arranged around the central opening; 
if bells, building materials, etc., are to be hoisted through 
them, they must take the form of a circle of voussoirs, whose 
decoration must be treated in accordance with the principles 
established in treating of keystones of domes. 

Tr ornamental vaults are found several kinds of keystones, 
subordinated to each other according to rank. The principal 
keystones, of which each vault perhaps has but one, should 
possibly be decorated by sculptures, human heads, etc., the 
inferior keystones by sculptures, Shields, symbols, etc., wh- 
ile those of the third and fourth rank receive rosettes and 
leaf ornaments. 

Both the middle ages and the Renaissance sometimes treated 
keystones as massive suspended forms, the so-called pendants, 
that are especially appropriate id the walls must be heavily 
loaded, s#ken they must seem heavy to the eye, i.e., be massi- 
vely treated, or when intended to receive chandeliers, when 
they may have the form of graceful suspended chandeliers.Ex- 
aggerations in this direction, i.e., the use of pendants for 
purposes merely ornamentaland permit their use when without 
any meaning whatever, is one of the many errors of the later 
middle ages and must be considered objectionable. 7 

As for the decorative treatment of the surfaces of the comp- 
artments, we first have to consider them only so far as then 
are not plastered and their construction is visible. The earlier 
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middle ages almost always constructed the compartments of vau- 
lts of cut stone, sometimes with unasual dimensions, so that 
the massive vaults were in condition 6ven to resist the injur- 
ies of a fire, but required correspondingly powerful abutments 
and flying buttresses. The great activity in building during 
the 12 th and 13 th centuries demanded a rapid mode of :constr- 
ucting buildings, the vaulting demanding a large expenditure 
of time and money. Hence no attention was paid to the decorat-— 
ive treatment of the compartments of the vaults. It was a toil- 
smoe labor to prepare the separate stones, which were not very 
large and were chiefly placed at a considerable distance from 
the eye of the observer, so that little or nothing was done in 
a special esthetic treatment of the separate elements of the 
vault at great cost. Neatness and accorate execttion, a soft 
and yet clear play of light and shade on the surfaces of the 
vault resulted both from their arrangement and the general 
plan, remaining during the entire middle ages -- and still 
remains -- the principal requirements for a pleasing effect of 
the vaults, which was furttler heightened by the bond employed, 
and by the texture of the visible surface and the lines of its 
joints. 

Modern vaulted construction seldom uses cut stone but common- 
ly brick for filling the compartments of vaults; the most nat- 
ural decorations consist in the formation of a border and in 
the use of decorative bonds, the more carefully the vaulting 
is executed, the more pleasing will be the effect obtained; t 
the moasaic-like joints of brick masonry have an appearance 
allied to that of textile fabrics, and an analogy in the treat- 
ment of vautts thus arises, similar to stretched and freely s 
suspended tapestries, and to textile fabrics, since all space 
enclosing masonry recalls the tent roofs, both by its structu- 
ral bond and by its external surface, ahich were suspended be- 
tween pillars for protection from light, wind and weather, ag- 
ainst external enemies and inquisitive eyes. 

¢. Cloistered vaults. 

Not much may be said of cloister vaults not already stated 
in the preceding discussion of vaults; they are the converse 
of groin vaults because though produced by the intersection 
of tunnel vaults, all those parts are retained that are omit4 ed 
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in groin vaults. At the line of intersection the bond itself 
forms strong strengthening ribs, so that separate stone ribs 
are unnecessary, a keystone is required as in domes and ribbed 
groin vaults, the compartments need the sace treatment as in 
compartment vaults, and cloister vaults on polygonal plans ap- 
proximate in form te domes, whose decorative treatment they 
also follow. 
c. Renaissance Vaults. 

Nhen the Renaissance did not directly employ the Roman or 
mediaeval vaults then usually ornamented by painting.or stucco 
work, it generally employed low compartment vaults in combina- 
tion with the so-called Welsh groined vault (fig. 174), ahich 
also offered large surfaces for painting and decoration in relief. 

Such compartment vaults, which were mostly vaulted from their 
angles toward their centres (Fig. 175), are more or less modi- 
fications of domes and cloister vaults in combinations aithap- 
portions of tunnel vaults and may be decorated by the formati- 
on of borders, a greater priminence of the ceirtre, or by accen- 
ting the transition from one form of vault to another, in acc- 
ordance with the use of decorative bonds; these accentings*may 
be produced by projecting ribs, which have less structural th- 
an a decorative purpose, whose intersections may be enriched 
by keystones of all kinds. The compartment vaults of this kind 
are the less suitable for heavy loads, the flatter they are, 
and are only justifted by most careful consthaction and the 
use of the best mortar, seldom remaining unplastered, but are 
principally arranged with a view to decoration by painting and 
stucco. 

To the Renaissance vaults may be added fan vaults derived f 
from ornamental groin vaults, and introduced in the English 
late Cothic style, though in construction they are more nearly 
allied to Roman and Renaissance vaults. (Breymann’s Constructi- 
onsleéhre). They are strictly combinations of annular surfaces 
and are therefore bodies of rotation, whose sections may be 
circular or otherwise, so arranged that the interspaces that 
exist between their upper bases are either filled by inverted 
domes, segmental domes, or lastly by pointed vaults (Fig. 177); 
if the half diggonal be taken as the radius of the vault inst- 
ead of the half distance between supports, the diagonal sections 
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of the vault will be circles, and the right sections are point- 
ed arches with crowns lover by the difference between the half 
diagonal and half span, and from these a sharp and gradually 
disappearing intersection line of convex curvature rises to t 
the apex of the vanlt (Fig. 178); each compartment of the vau- 
lt borne by one support is in plan a square portion cut from 
an annular surface of circular section, and these surfaces 
closely join each other without leaving any gaps between them. 

These fan vaults have something very characteristic in their 
external appearance and vividly recall the leady foliage of the 
fan palm uniformly spreading outward on all sides, and they m 
must always be decorated by accenting the horizontal lines in 
accordance with the horizontal lines of the stone construction. 
Very pleasing decorative motives are connected with the domical 
surfaces, used for filling the interspaces between the compart- 
ments of the vaults, circular in plan, and the arrangement of 
semicircular diagonal sections leads to a peculiar treatment 
of the keystone. Arches aresunnecessary in fan vaults, being 
mostly in disagreement with them; on the other hand construct- 
ions in stone are possible, which consist of a series of fan- 
like ribs connected together, the interspaces being filled with 
slabs of stone. The English fan vaults of the middle ages are 
generally based on this structural principle. , 

C. SUPPORTS BEARING CEILINGS. 
I. Columns. 
ae Ceneral considerations. 

Tn the course of our discussions we have reached a point, 
which must strongly attract our attention, one on whose solut- 
ion more or less depends the soundness of our teachings, and 
ahich has busied the artistic fancy of all nations and of all 
periods in a peculiarly high degree, the treatment of columns, 
their capitals and bases. We cannot introduce and critically 
examine all the orders of columns in their entirety, that the 
architectural styles of the past produced, owr problem is here 
only to seek for that generally valid point of view, that may 
lead us to the form treatment of the columnar order. 

The ceilings required supports to receive the load and trans- 
fer its downward pressure to the solid foundations. the exter- 
nal walls and the partitions, as well as the columns and piers, 
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act as such supports. The load always appears very massive and 
bulky in comparison with the supports, and the idea of weight 
is always associated with that of bulk; to receive these masses, 
it is both appropriate and pleasing to enlarge the upper ends 
of the supports; the load must have a firm support and must be 
distributed over a large area of the foundation. Hence all ar- 
chitectlural styles characterize by capitals the end of the s 
supports receiving the load, and generally by bases the end 
transmitting the pressure to the firm substructure, these in- 
termediate members not only fulfilling the known material pur- 
poses, but also characterizing the nature of the supports. 

In case of round columns, their capitals and bases are chief- 
ly transition forms so as to change the circular support into 
the square forms of the abacus and the plinth; they are very 
commonly fixed endings of limiting forms, and from the vertic- 
al position of the supports a distinction is required between 
the Above and the Beneath, as being ideas-.of space having une- 
qual values. Therefore all nations have compared the capital 
to the head of the human form, and the base to its feet. 

The differing functions of the upper end of the support, wh- 
ich supports the object in the air or a load, affording it a 
resting place suited to its form and dimensions, forming a tr- 
ansition to the support, were more or less clearly understood 
and expressed by different nations, as we found in the Chapter 
on Limiting Forms, since the idea of supporting something, of 
detaching it from the ground, is sometimes placed in the fore- 
ground, sometimes that of receiving a burden aiid of resisting 
the load, lastly sometimes the idea of the crowning of the up- 
per end. As already stated, the lower end of the support was 
either not characterized at all, ar if tne suopportiaas stocke 
in the earth like a pile, or it was formed like a cushion or 
a seat, or even treated like the form of an animal on whose 
back stood the column. But the supports themselves were regar- 
ded as unyielding structural members, and were decorated by 
parallel vertical stripes. in memory of their original purpose, 
that of merely serving to support a light tent foof, they were 
sometimes represented ar being wound witr tapestries. 

These general points of view in regard to the formation of 
supports were not only those guiding in past times, but are so 
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still, and will so remain for all future time. Still, they are 
modified in details according to the different nations, and the 
circuit of their lives, as well as in accordance with the prob- 
lem to #bich they were applied, and the combination of the sup- 
ports with other architectural details. The differentefunctions 
of the columns,w#hich restricted their forms within certain lin- 
its, are first to be carefully kept separate according to the 
principle. of subordination, if one desires to review the mult- 
itude of different forms of columns, that have arisen in all 
parts of the world. To discover all the ideas which influenced 
the different peoples in the formation of supports is first of 
all, entirely impossible. 

Why Egyptian columns have their definite form and no other, 
cannot be explained, but only this may be discerned, that the 
need clearly existed for characteristically distingutbing the 
upper from the lower end, that the leaves, stems and flowers 
of the lotus and papyrus, the symbols of the river Nile, were 
found suitable for covering the supports of a tent roof, and 
that the practice of winding tapestry about columns is a very 
ancient custom. The entire Egyptian architecture creates the 
impression that the entire building was conceived as an imi- 
tation of the tents of the nomadic hordes, which settled in v 
various places in the then well wooded Egypt, and stuck the 
supports of their tents in the sand, and the naturalism in 
the treatment of the coloring permits the conjecture, that the 
idea of a support, whose capital should express the conflict 
with a burden, is not a primitive one, but is that of holding 
up something and of crowning the upper end, as being the head 
of the column, stand in the first rank in combination with the 
symbolic ideas not understood by us. That the Doric column has 
an internal alliance with the Egyptian can scarcely be contest- 
ed in earnest, ar it essentially differs only in the form of 
the echinus capital, where the idea of receiving the load of 
the entablature on a special support like a cushion, appears 
originally to have been expressed by pointed leaves, «hose 
points were recurved downward. Whether this was actually the 
idea which the Doric capital was intended to personify) ,or 
another one unknown to us, can never be decided with absolute 
certainty. The forms of the row of leaves with recurved points, 
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which was not only employed as a supporting but also as a sep- 
arating member is all Crecian architectsre, and in imitation . 
of this in Roman architecture, to formally connect to entirely 
different objects, appearing from their derivation to be modif- 
icaticns of primitive form elements, such as are likewise rep-— 
resented in the leafy crown of Egyptian capitals, and in the 
columns of persia and of India, which remind one of fringed 
spear shafts. Should we desire:ito retain these forms of leaf 
bands for our purposes, it is not historical but practical and 
technical reasons by which their character will be determined, 
according as these forms correspond to the convex and concave 
profiled members, with their attracting, repelling or transit- 
inn character as separating and supporting members, as band p 
patterns with a decided prominence of direction, and as enclo- 
sing decorations. | 

A peculiar form of capital, which later found its fullest d 
development in the Ionic capital, was introduced in western A 
Asia; the form of a cushion appears to thi the motive for all 
such forms of capitals, this cushion serving to raise the hum— 
an form above the ground, and which according to its horizontal 
direction as “ell as to its upward and downward directions, s 
‘Supporting the entablature , sometimes assumes the form of a 
stool, a saddle or a sofa. If the original idea of support was 
originally identical with that of building up something (hich 
it appears was already expressed in the word Basileos, king, 
which is from Basis, a support, and Laios, 4 stone slab, there- 
fore meaning “standing on the stone”}, raised above the others, 
elevated), the idea of generally employing the seat that supp- 
orted the favored person, as a supporting architectural form, 
wags thoroughly artistic, and one might go farther and conject- 
ure that it was a people in the habit of riding, by whom this 
idea was expressed! while those unaccustomed to the horse, em- 
ployed the stone slab or abacus as a bearing member of the cap- 
ital. Thus we may also see in the representations of vases the 
Tonic capital with a broad base directly employed as the seat 
of a figure, just as the form of the Doric capital was used 
in funerary monuments to support a figure, palm or acroteria. 

However the form of the Ionit capital may have originated, 
its mode of origin, as well as that of the Dor&e capital, has 
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its mode of origin, as well as that of the Doric capital, has 
no significance for our architecture, since the circle of ide- 
as of the ancient vases lies wholly outside the limits of bun- 
an ideas in general, therefore of those generally valid. 

The motive of the capital with two different forms of sides, 
which reached its highest form in the Ionic capital, will al- 
ways remain indispensable to the architect, whenever two dir- 
ections are to be made decidedly prominent in the horizontal 
plane. in sach cases mediaeval architecture did not exclude t 
the two-sided capital. But if one desires to employ the Ionic 
capital as the angle column of a building with porticos, which 
is not in accordance with its nature, he must seek a happier 
solution, than that found by the greeks for similar buildings, 
as in case of the temple of Nike Apteros. 

We can only designate such unskilful expedients as objection- 
able errors, as well as those for which the Romans have been 
so much blamed, and which have been so thoughtlessly imitated 
in our modern era, that are scarcely better than the aberrati- 
ons in architectural forms permitted py the late fothic and 
the late Renaissance. 

As in the older Egyptian capital, the echinus of the Doric 
capital is merely en undeveloped bell; with it is allied the 
Corinthian, just as the Egyptian bell capital i:: to the latter; 
only the bell capital of the Egyptians is fully developed on 
all sides, since it has no proper abacus, the Corinthian sup- 
ports the form of the abacus and is allied to this by its squ- 
are plan (also if triangular or polygonal), since the most ful- 
ly developed scrolls and leaves support the angles of the aba- 
cus. Two principal forms of flowers, the rosette and the palm, 
as well as the half developed buds, fill the intervals between 
leaves and stems, and form the terminal and dividing parts of 
the stronger branches, while the smaller brarches are dispers- 
ed in a free play of lines. The Corinthian capital is no long- 
er, like the Egyptian bell capital, a cluster of similar flow- 
ers and leaves bound together, but plant forms grow up around 
the bell in a manner, which betrays the thorough study of nat- 
ure by the Greek uculptor; if the bell is largely visible as 
in the capital of the Tower of Winds, it is closely covered by 
a row of applied leaves, Just as a shirt covers the body, or 
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the corolla of a flower conceals the stamens. A second row of 
leaves covers the lower ends of the first; if one row is comp- 
osed of leaves with smboth edges like the inner row of the | 
capital of the Tower of Winds, or the outer row of the }onume- 
nt of iysicrates, as a contrast to these the leaves of the sec- 
Ond row are deeply serrate and have deep incisions or leaf eyes, 
such as are not only found on the acanthus but on many composi- 
tae (Onorpodon), for example the thistle, poppy and many umbel- 
liferae (Heracleum) etc. It is very generally the case that no 
special plant form is imitated in the Corinthian capital, but 
it borrows special and characteristic parts from the plant wor- 
ld, develops these in accordance with the same laws of growth, 
as those of actual plants, and thus creates an ideal flora, w 
whose foliage seeks those parts of the capital, which are geo- 
metrically most important, the ends of whose leaves and branch- 
es recurve in free growth, or roll up nnder the abacus, and w 
wnose flowers appear to strive for light just as flowers do in 
nature. All the separate parts of the completed Grecian Corin- 
thian capital stand in the best relation to each other, but 
the Roman first ossified and became as if cast in a mould , 
naturistically swelldd and yet dry (Acanthus leaves are never 
naturally treated in the Crecian capital, this being far from 
the Creeks, whovonlyremployed,the typical and not the specific 
of plants in ornament. The only natural acanthus known to. me 
is found in an early Cothic keystone in Regensburg). 

The motive of the Corinthian capital has become so indispen- 
sable in architecture, that the middle ages not only used it 
sometimes, but also even so beautifully developed it, that iu 
some examples it equals the Creciau capital. (Corinthian capi- 
tala from Arles; Schnaase, IV, 490; from Vezelay; Viollet-le- 
Duc, Dict. Rais. II, 503; from S. Hadelaine at Chateandun; 
the same; Entretiens, I, Fig. 24). | 

We may almost say of the Roman capitals, that whatever in t 
them is good is not new, and whatever is new is not good. The 
changes made in Grecian architecture by the Romans were hith- 
out any reference to the original meaning of the forms, with 
the exception of a conception entirely external, chiefly on 
practical grounds. The Doric capital is almost the only one 
in whose transformation an improvement is discerned, it has 
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indeed become one entirely distinct fror the Crecian, and has 
cast off many peculiarities of the latter, thereby gaining,in 
usability, especially in buildings composed of several stories, 
ahere the different orders of columns are arranged above each 
other. . 

The so-called Roman qomposite order, which was developed by 
combining forms from Ionic and Corinthian capitals for the 
sake of buildings in several stories and to enrich the repert- 
orw of forms; may be justly cast into the historical discard | 
and the gracefully decorated Corinthian capitals of the early 
Renaissance be employed in itsnplace, which vary the motive of 
the Corinthian capital with a free play of form. The Tuscan 
order which the Florentines of the 15 th end'16)th centuries 
preferred to employ from local predilections, since they held 
it to be an invention of the ancient Tuscans, the Etruscans, 
according to the statements of Vitruvius, as well as for prac- 
tical reasonsbecause as the simplest order, it corresponded 
well with rusticated architetture, has its justification as a 
kind of simplified Doric order, or as being the lowest form 
of a complete order in the classic gense, if we may so speak, 
though skeptical abou. this, although opposed to all the pre- 
cepts transmitted by Vitruvias and dutifully obeyed by the 
Renaissance, and we would not employ it merely because the an- 
cients had done so, save only in case it suited our design on 
grounds of appropriateness and esthetic propriety. The rigid 
rules of Vitruvius and the whole hocuspocus of antique archi- 
tectural forms, not only modules and parts, tut also triglyphs 
and metopes, vise and drops, mutules and dentils, egg-and-dart 
mouldingss#and cymatiums, etc., belong in the historical discard, 
as soon as they no longer fulfil any real purpose, and their 
origanal sense is mostly unknown to us or does not correspond 
to our circle of ideas, and has no binding force for us. 

Thus on the one hand we have saved sufficient of the classic 
columnar orders to not ignore them or be compelled to cast them 
entirely overboard, but on the other hand have sought to free 
ourselves from their traditional constraints. 

No need here exists for troubling ourselves about the merely 
historically important form wares of the treatment of the ear- 
ly Christian, Byzantine and Mohammedan capitals; only mediaeval 
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architecture can show new ideas in this direction, which are 
valueless to us. As stated in the Chapter on Transition Forms, 
it has preferred to accent the capitals, and the entire treat— 
ment of the capital as in the Corinthian preferatly consists 
in decorative coverings of bell forms, in carving low reliefs 
on convex transition forms like the cushion capital of the Ro- 
manesque style, in a combination of both, a favorite feature — 
of the Romanesque style, lastly during the late Cothic in tran- 
sition forms of all kinds, in which the change from the round | 
column to the square or polygonal abacus does not occur by a 
regular curve, but by means of various changes of section and 
modes of corbelling, forms both piquant and pleasing, which ; 
are especially justifiable when the purpose must be fulfilled 
by the simplest means, as in buildings for ordinary purposes, 
in iron architecture, etc. 

Much may be learned from the study of the early Cothic bell 
capital, ahich is of valwe for the treatment of capitals in 
general, and equally so whether the foliage approximates the 
acanthus leaf forms or those of our northern flora. 

This first completes the division of the masses, most suita- 
ble for working out the capital from the rough block, the dey- 
elopment of many peculiarities in the foliage itself, based on 
a very careful observation of nature, the treatment of the bell, 
to which the foliage is applied, and its connection with the 
abacus. The mediaeval capital is most completely adapted to v 
vaulted construction in many respects, and the mode of its for- 
mation is better suited to the clustered pier that other forms 
of capital, and which is required to developed vaulted constr- 
uction, while the antique forms of capitals correspond to the 
column as an individual thing, which by its nature can never 
be halved or quartered so as to be pleasing. Whenever the Ren- 
aissance masters have halved or quartered capitals or columns, 
by one-sided consistency or awkwardness or poverty of ideas, 
or even treated in the same way their substitutes, the caryat- 
ids, as in the late Renaissance, only monsters have resulted, ; 
the imitation of these forming one of the many monstrosities 
of our modern architecture. 

The principal gain that we owe to the early Cothic in regard " 
to the treatment of the capital consists in thereby being taught — 
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to make the proportions of height and projection of the capital 
entirely independent of the diameter of the column, and to pla- 
ce the vaults in harmony with the mass of the pier and with t | 
their loads. The proportions of classic columns harmonize so 
perfectly with their entablatures, that essential variations 
therefrom are impossible without injury to the determinate 
character of the entire order. 

Where the height is fixed by the harmony of the entire arch- 
itecture, it is not possible to firmly adhere to the proporti- 
ons of the classic orders without having recourse to the expe- 
dient of placing them on pedestals, or of being troubled by 
inconveniences of every kind. Only within the limits of the 
same architectural problems, which were presented to the clas- 
sic architect, can the proportions of its orders be strictly 
retained, and the Renaissance masters have very often found 
themselves embarrassed in church architecture, not being able 
to free themselves from the constraint of the antique, but be- 
ing compelled to arrange the plan to suit the arrangement of | 
the columns, instead of the coneerse. In such cases oné can 0 
only consult mediaeval architecture, to wbich the constraint 
of tradition was unknown, but which determined the propostions 
in accordance with the problem presented for solution, with 
an artistic feeling as sound as that of the Creeks. 

The classic styles almost always striped the shaft of the 
column with flutes, which enhanced the impression of the rigi- 
dity and resistance of the column. Phese flutes were replaced 
vy gilded stripes in case of columns composed of the nobler ; 
kinds of stone, those of metal or those placed in the interiors 
of apartments; from an esthetic point of view it is very disad- 
vantageous to leave large and massive columns without flutes, 
since they appear rather heavy, though on the contrary this is 
well suited to small and slender columns. According to classic 
ideas columns always require to be diminished upward, both when © 
standing free and when connected with each other. 

An enlargement of the shaft is justifiable, as stated in the 
Chapter of Tectonics on the Forms of uniform Resistance to Pr- 
essure, if its own weight and its resistance to crushing must 
be considered; in the first case its lower diameter shouldbe 
greatest; in the second the enlargement should be more nearly 
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at the middle of the shaft. | 

The massive Doric columns were formed according to the first 
principle as previously stated, but very tall Corinthian colu- 
mos usually accord with the second. If wery short and thick | 
columns are employed to support massive vaults, whose ribs ex- 
ert thrusts in many directions, a considerable enlargement of 
the column appears preferable to none at all. An enlargement 
is peculiarly justifiable and desirable in case of thin metal- 
lic columns exposed to crushing; on the other hand it is non-— 


sense to enlarge columns that do not stand free but are grouped, 


as done in the late Renaissance and sometimes imitated through 
modern poverty of ideas. Enlarged pilasters do not belong in 
the historical discard, but in the museum of human nonsense, 
that requires to be still more roomy than the former. To this 
museum we shall likewise have to relegate one of the most fav- 
orite blunders, that of rusticated columns, where separate dr 
drums are treated as rustacated blocks, while their capitals 
and bases are fully developed. This nonsense, a ifavorite idea 
in even the best era of the Renaissance, is modified in vario- 
us ways;either all the drums of the half columns are rusticated, 
ahen they appear as if incrusted with the deposits from a hot 
spring, or rusticated square blocks alternate with circular d 
drums, as if the money had been spent in preparing the former, 
or the drums are all cylindrical, half of them retaining their 
rustication so as to interrupt the flutes of the column, appe- 
aring like rough bands placed around the column. No uncorrupt— 
ed artistic feeling will deny that the Renaissance masters in 
the south as well as in the north well understood how to pro- 
duce a magnificent effect with the means chosen by them, and 
to obtain good proportions of details and of the whole, which 
will always continue to be marvellous; but since one may patch 
uP a poem from pompous phrases which remains nonsense, though 
pleasing to the ear, the worth of architecture lies not merely 
in its pleasing effect, but also mainly in the choice of means, 
azithothesuseyof motives for determinate purposes, and it must 
always be considered as peing a complete wayt of architectural 
meaning, to combine architectural motives entirely at pleasure. 


The shaft of the column always remains a unity, and can nev—- — 


er be regarded as being a unified connection of the manifold 
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like masonry; it may indeed be hung or would with tapestry as 
masonry may likewise be movered, and in this way all decorati- 
ve covering of the column by painting or reliefs is justified; 
the shaft of the column should be divided into a lesser loner 
portion and a higher upper part by an intermediate member, ei- 
ther as in colonnades to avoid injuries to the flutes from the 
passage of men, the lower part of the shaft is left plain or 
an annular band is interposed, projecting beyond the lower part 
of the shaft, to make the lower third of the column appear th- 
icker, or lastly to sharply separate the plain or decorated : 
lower portion from the fluted upper part. But to treat a column 
as if composed of courses of stones is in complete opposition 
to a true artistic conception, which always considers the col- 
umn as a unity, indeed composed of parts like the human form, 
but not produced by the combination of unities. 

If we desire to increase the thickness of the wall by rect- 
angular or semicircular projections, a problem very frequently 
attempted in the late Renaissance, and the treatment is to cor- 
respond to the constructian of the wall, every reminiscence of 
the classic column is to be wholly cast aside, and a treatment 
of the capital is justifiable.only in the sense of being a ter- 
mination to these projections from the wall. 

Finally, to treat the columns as twisted elements is always 
objectionable in architecture, only justifiable and possessing 
a meaning in art industry as well as in purely ornamental works, 
in which the supreme principle of weight passes into the back- 
ground. On the other hand the fluting of the colugn loses its 
purpose and meaning in all works of the minor arts, to which 
also belong the shrines or cases with decorative and symbolic 
meaning, mentioned in the Chapter of Tectonics on Proportions, 
whose principal types retain the forms of actual’ buildings. 

The motive of screw-like twisted forms corresponds , as we 
gay in Tectonics in regard to relative forms, to all combinat- 
ions of tierods in opposition to parts subject to crushing, as 
nell as to constructions of hollow tubes, which are partly per- 
forated and partly entire, and employed for the most diverse 
purposes. 

There still remains a word to be said in reference to carya- 
tids, atlantes, hermes figures, aid whatever else remains in 
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the service of architecture, from the more or less thoughtful 
works of classic sculpture, as well as of the mediaeval figure 
columns, etc. 

Whoever uncritically admires everything done by the Greeks, 
and wonders at it purely because it was invented by them, will | 
denounce as a heresy the mere question, ahether the famous car- 
yatide porch of the Erechteum at Athens is altogether beautiful. 
Perhaps I may not be the only one, who woulda hold it to be a 
Barocco idea however beautiful the columns, if it had no symb- 
olical meaning, and who would feel uypleasantly the execrable 
disproportion between it and the architecture. There is not 
merély a want of harmony between the animated figures in cont- 
rast with the stiff architecture that they support, but still 
more in the proportion of the supporting masses to that supp- 
orted. Had the middle ages ever permitted a canopy to be sin- 
ilarly supported by statues of Christ and the twelve apostles, 
what a clamor would have been raised over such bad taste. But 
if we desire to retain the idea and to regard it as original, 
for the Greeks to employ figures as architectural members, we 
must still regard this freak as an exception, which acquires 
no higher value by repetition; besides we should not forget 
that caryatids and at lantes were used as if set in the pill- 
ory or in an even more debased sense, and in this is clearly 
indicated the limit of the permissible, in the introduction of 
human figures as architectural members; differently from free 
sculpture not in the service of architecture, a harmonic union 
of the plastic arts must be represented in connection with pa- 
inting and architecture, and the use of the human form as a 
caricature is indeed justified as a substitute for architectu- 
ral members if boldly treated; but the contradiction between 
the movement of human or animal forms and the rigid architect- 
ural structure can never be wholly effaced, if these are arr- 
anged in any sesse other than that of being a cecoration of 
the architecture. Figure decoration of all kincs is doubttess 
not only appropriate in architecture, but even desirable as be-- 
ing the highest means of ornamentation; but it should not rep- 
lace architectural details. On the other hand these considera- 
tions entirely disappear in the minor arts, for the frequently 
stated reason that the principle of weight is not there predon- 
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predominant, which causes in the greater arts and in construct- 
ion the appearance of rigidity of construction. | 

The Renaissance architects probably were only acquainted with 
caryatids and atlantes through Vitruvius, and they created mir- 
acles in architecture without the aid of these extreme artistic 
expedients; on the contrary our era deluges us with figures of 
sheet metal and plaster of paris, most of which have neither 
beauty, sense or meaning. These classic heros and demigods are 
not to be condemned, but should be relegated to the only place 
to ahich they are suited,.the realm of purely decorative art, 
the interiors of apartments, for humourous purposes, and lastly 
to the minor arts. 

As we may have seen, the base of the column was considered a 
base stone, a cushion or a seat, to distribute the pressure of 
the column ant its load over as large an area of the foundation 
as possible. Scarcely any other architectural form has become 
so firmly naturalized and found such wide acceptance as the 
Attic-Ionic base (Fig. 179)» it has always been employed since 
the most flourishing Creek period until our era, although with 
many modifications, and the same decorative motive recurs in 
every style, that of treating its convex torus as a soft and 
yielding cushion, a ron of leaves br a twisted rope, which ap- 
pears to retain the foot of the column in place. The scotia t 
that separates the two tori, if properly ornamented, is prefer- 
ably ornamented by a row of slender leaves. — 

In the preceding we have briefly considered the treatment of 
the column according to the ideas of different nations,and in 
accordance with the problems to which it was applied, as well 
as its connection with other architectural members. We have to 
return to the point last named,as supplementary, before taking 
up the different kinds of columns. The problems for which col- 
umns are employed are generally works of architecture, art in- 
dustry or the minor arts, the first requires the function of 
support to be strongly expressed, but in the two last this re- 
cedes behind other functions. The classic styles introduced 
in their orders not only different style tendencies but also 
tones, so to speak, which correspond to the character of a 
particular building as well as to its different stories, to 
that of manly strength and dignity in the Doric style, that 
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of grace and serenity in the Ionic, and of magnificence in the 
Corinthian. 

In accordance with these tones the function of support is 
more or less strongly expressed in different kinds of columns, 
so that the character of the treatment of the general mass of 
a building passes from the grave to the graceful and then to 
the rich. The conception that the column is to support or ele- 
rate an object, the function of bearing then receding into the 
background, is most strongly expressed in the classic memorial 
columns and in the rows of columns placed tefore facades bp the 
Roman and Renaissance architects, and which were crowned by s 
statues, so that one might well say of these columns that they 
bore nothing; but to cast them aside for that reason would be 
to overlook one of their most important functions, and to for- 
get that a large number of Crecian memorial columns would no ; 
less be condemned, than many works of Roman and Renaissance. 

Memorial columns would likewise have a freer range of form 
for the reason that being monuments, the function of bearing 
falls into the background, and since the possibility of ascen- 
ding to the top of the capital by a winding stairway becomes 
a principal aim, in a second degree a spiral arrangement of 
such a column would not only be sensible but indeed becomes 
requisite, as a ground motive of the manifold structural and 
decorative compositions that may be derived from it. The idea 
of a memorial column may thas be developed from the simple 
funereal monument to the formal tower through an inexhaustiple 
series of possible solutions. 7 

We shall treat of the column in connection with other archi- 
tectural details in the Chapter discussing the arrangements of 
columns and piers in combination with entablatures and vaults. 

be Columns in detail. 

In regard to thi’ treatment of the separate parts of columns, 
especially of capitals and forms of shafts and bases, reflect- 
ions of many kinds may be made on the hypothesis that the clas- 
sic orders are not accepted as something consecrated by tradi- 
tion and without criticism as we once did, but that the entire 
progress of architecture since the classic period, as well as 
that due to the middle ages and the Renaissance te taken as 
the starting point or basis of these considerations. 


: (1 a a 7 >. oe 
a a6 di i Le eh ad "Pap 
a \ o\pll , L 6] aus ; 

na « 4 , 


j ' " 7 7% 
Vrs ti 4 heh - ro i: 
oF ee e— ¥ 4 yy s , ’ a Red 
P ; 


ei 


> & 
°) fa of 


Resa. ae uitig: : fasiqes: ent to m0} .» 
pepke ent to fat tq8o aft to tnemtse1t svitinizg teow aa? 
+ cetueq cords o¢at [atiqss edd behivib ybeels selyie 

4 xav 10> to sveonoo adit ferenes of bastetebnu. se dotdw yd 

edt to mot eit ni isdtecw .fettqes edt to nottaog legs 
onde edt bas Raidoen sat {led agidtaiioD sdt 10 ennidos 
ano *(O8f .af%) [stiqeo oi100 edt to mort1og Leqtoniag edt 
| bedetldstes {few dotdw ,gonidos &nitoeiorty ylgnotte sit to 

fos. ards bas ,zemys tedto wort motiontteth 6 ea nieter ev 
» Iatevee ys mauloo edd to ttsda edt mort hedetages es 
_,80ntdos edt no betnieg aevss! to Kot ot 19sddex 10 
bne ,o19" Si 28. eetolt edt to motteuattnoo & mtot ylao 
eet Bainatzed eft ts eatelunns eexeds yd dsloxroas ylse 
$ of [aupe eeveasl oft Yo 19dmun odd sham een 190940082) 
eat to anttinteq saz to sottaio!eaet etd mi eotalt ett 
eat: fetitqas bavoyno> nattqy3h edt nit as teat o@ ,fasi 
tnsfq oteisqe2 to sibnnd & smoos¢ emuloo baa Ietrqeo 
# bas staupe ei anosds eat .(ab0d snd woled rside3zot baw 
I .gi?) or ntdtin beditoent at annidoe edd Yo sone tsiago 
o rezensib asag0 edt abssoxe evettidots edt to dibsatd eaT 
# to dahin edt madd eeol ei dud ,ateor si dotdw no mmelos 
ton dteq ni sis aunidos edt baa s9ttel sdt tedd of 8008 
B ent no yltoetzd otf ton 290b evaitidnows sot .(SS8i .3it) 
: sas beste. yisttqeoreqnt me sonte .yftastegqqs yino Jud 
taal & edt tent os ,ssettidors edt svisoet ot Stef af noit 
eee el - (OE «3 ¢7) bebsol fon sta [atiqeo edd 
on 8 oved sotesed ta afqust edt to seods. oXrl elatiqes snoe 
/etntog ssodx ,ebard aoen edt dtsened eeves! to wor On 
+ 0 qltos1tb bisl sien svatsidow sit IT ebovinost yisagt 
} bas bebsol yllaotattemyenc ad Sfuon Ietitqao edt .enoeds 
“908 nox 6lcown envoada sdt to selans nitsosiorg ylevfessoxe 
etto neato aunied to zein 

en aysdisq e198" doidw ,elsdiqeo of100 asmok ea] 
3 % ylesit etom ,gnitetxs tegno! on eslqmaxe natos1D sial 
» fatiqao otsdors ot10T nsioes1) sd% to aebr Savo13 949 Ine 
F Dibaknechs. yisotaée tuodtiw dgvodt svidom betgohe sat yninie 
mn jeetensd ent .ayen bfotinem af emeddt dt qisv bos .mtot est 
” tot (gaixim eonttanor .tnomtestt to shom aso aids bewolfot 
-oft00 sdt ddin aeiddntio) One otsol anrliemess 


Pan. 3 


ge 


120 
“a. Form of the capital. 

The most primitive treatment of the capital of the oldest s 
styles already divided the capital into three parts, the bell, 
by which we understand in general the concave or convex princ- 
ipal portion of the capital, whether in the form of the Doric. 
echinus or the Corinthian bell, the necking and the abacus. 

The principal portion of the Doric capital (Fig. 180) consists 
of the strongly projecting echinus, which well established name 
we retain as a distinction from other cymas, and this echinus 
is separated from the shaft of the column by several annulets, 
or rather the row of leaves painted on the echinus, and which 
only form a continuation of the flutes as it were, and is clo- 
sely encircled by these annulets at its beginning like a collar. 
(BStticher has made the number of the leaves equal to that of 
the flutes in his restoration of the painting of the Doric cap- 
ital, so that as in the Esyptian compound capital the Doric 
Capital and column become a bundle of separate plant stems bo- 
und together below the buds). The abacus is square and the cir- 
cumference of the echinus is inscribed within it (Fig. 181). 

The breadth of the architrave exceeds the upper diameter of the 
column on which it rests, but is less than the width of the ab- 
acus, so that the latter and the echinus are in part not loaded. 
(Fig. 182). The architrave does not lie directly on the abacus 
but only apparently, since an imperceptibly raised central por- 
tion is left to receive the architrave, so that the angles of 
the capital are not loaded (Fig.183). 

Some capitals like those of the temple at Paestum have a sec- 
ond row of leaves beneath the neck bands, whose points are sl- 
ightly recurved. If the architrave were laid directly on the 
abacus, the capital would be unsymettrically loaded, and the 
excessively projecting angles of the abacus would run some 
risk of being broken off. 

The Roman Doric capitals, which were perhaps imitated from 
late Grecian examples no longer existing, more freely repres- 
ent the ground idea of the Grecian Doric archaic capital, ret- 
aining the adopted motive though without strictly adhering to 
its form, and vary the theme in manifold ways, the Renaissance 
followed this Roman mode of treatment, sometimes mixing forms 
resmebling Ionic and Corinthian with the Doric. 
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The first essential alteration of the Doric capital by the 
Romans consisted in lessening its projection, giving to the 
architrave a breadth only equal to the upper diameter of the 
column; consequently the echinus became of smaller importance, 
so that its section approximated a quadrant, and the smaller 
projection of the capital required compensation in its increa- 
sed height or that of its necking, so that the mass of the cap- 
ital should not be dimnished too much in proportion to the col- 
umne The neck was then separated from the shaft of the colunm 
bya bolder member, an astragal with a small fillet or a pearl 
bead, and was decorated by rosettes, palms, etc., and the aba- 
Cus was ornamented by a row of leaves or a cyma. Besides the 
normal capital, two other very fine forms of capitals have re- 
mained to us, one from Pompeii and the other from the baths of 
Diocletian (Fig. 184); the necking of the first is a flat cur- 
ve, while the cyma of the other is not formed like an echinus, 
but is composed of vertical leaves. Several kinds of capitals 
may be formed of a combination of forms taken from different 
capitals with the aid of two rows of leaves, which are suited 
to the most diverse problems bu their greater or lesser height, 
but which lie within the limits of the motive established bp 
the Roman Doric capital. 

The Tuscan capital (Fig. 185) restored in accordance with t 
the statements of Vitruvius is nothing more than a simplified 
Roman Doric form, just as the entire Tuscan order is merely a 
reduction of a classic columnar order to the most indispensable 
motives. This order was much used in the early Renaissance as 
better harmonizing with rusticated masonry, and in combination 
with that it is especially adapted to fortifications and engin- 
eering structures, city gates, barracks, and in general to mas- 
sive structures for ordinary purposes. 

The abacus of the Dorci capital projects at its angles cons- 
iderably beyond the echinus, so that its underside becomes vis—- 
ible; the Romans decorated this lower surface by recesses but 
thereby weakened the angles already in danger of breaking under 
the load. If the abacus were made octagonal these angles disac 
pear, but the character of the capital is changed and it would 
appear compressed, only adapted to receive an impost of the s 
same polygonal form. The angles of the abacus might by lessened 
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by making the diameter of the echinus equal to the side of the 
upper part of the abacus, but so profiling the edge of the ab- 
acus that its square under:side would be circumscribed by the 
circumference of the echinus. The abacus then loses its mean- 
ing as a covering block and assumes the character of a peculiar 
support on which rests the load (Fig. 186); the underside of 
this support must then be octagonal passing from the octagon 
into a square form at top. All these forms of the abacus have 
their meaning, especially in case the capital is intended to 
receive vaults or arches, shen a broad mass is placed on apro- 
portionally thin support; this is especially true of iron arch- 
itecture and of iron columns supporting vaults. 

finally one means for supporting the angles of the abacus 
consists in employing some decorative motive on the capital a 
after the precedent of the Renaissance, to fill the space bet- 
ween the echinus and the angles of the abacus; the Renaissance 
used for this purpose small heads of animals and men, decorated 
the capital by dolphins or cornucopias, garlands of floners or 
clasp-like volutes, etc., according to the use of the capital 
in structures more or less richly decorated. 

Roman and Renaissance architecture almost always crowned the 
abacus by a row of small leaves (R8tticher calls this a lesbian 
cyma); tbe profile of the abacus is varied in different ways,, 
(Fig. 187),according to the ¢rogjectiion desired, which in this 
case results intirely from the geometrical construction of a 
circle with inscribed and circumscribed squares, in which it 
is desired to avoid a projection of the abacus beyond the ech- 
inus; thé use of the capital for a special purpose, or the ma- 
terial in which it is executed will decide the choice of a pro- 
file for the abacus, since any particular profile gives to the 
capital a peculiar character. 

The annulets that separate the echinus from the necking were 
either treated by Renaissance architects in accordance with t 
the precedent of the capital from the theatre of Marcellus as 
simple fillets, or as beaded astragals, astragals with fillets, 
and even as a lesbian cyma by Seamozzi (Pig. 188). 

The neck of the column may be straight or concave as already 
stated, op be changed into a second roa of leaves like the cap- 
ital from Paestum, or finally it may be left straight and dec- 
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decorated by rosettes or palm leaves; in Roman and Renaissance 
architecture it is almost always separated from the shaft of 
the column itself by an astragal and fillet, instead of which 
other mouldings may be introduced according to circumstances, 

a favorite idea dn*the middle ages (Fig. 189). 

The idea of the Doric capital may be developed in the most 
diverse ways as we have proved, and the general ground laws 
concerning form and purpose, material and preparation, light 
and shade, etca, require these forms and their modifications. 

The classic columnar orders were devised for post and lintel 
tonstmictiou; when these were combined with vaulted construct- 
ion by the Romans, a very troublesome anconvenience #as caused 
thereby. If the columns were connected by an architrave and a 
arches were thrown across above this, the architrave was not 
loaded and so became unnecessary; it it was omitted in the in- 
terior of a building but retained on the walts, the columns in- 
tended to receive tre arches were either higher than those ate 
tached to the walls (Fig. 190), or the arch sequired. to be st- 
ilted; both arrangements possessed unpleasing peculiarities. | 

Roman and Renaissance architects hit on 4a truly consistent 
though unmeaning expedient, that of placing above the capital 
a fragment of the architrave square in plan, or sometimes a 
part of the compete entablature with its frieze and cornice. 
Aside from the fact that such a block of the architrave or 
entablature is without meaning, when the column and the lower 
part of the vaults are viewed diagonally its mass appears un- 
graceful, heavy and unpleasing, and this impression becomes 
still more unpleasant if the capital is of the graceful Corin- 
thian type. The Grecian Dorci capital is the least ungraceful, 
its widely projecting and strong echinus supports wery well a 
broad mass; but the severity of the Crecian Doric order is more 
decidedly opposed to the entablature block, than the more pli- 
ant forms of Roman architecture. 

To load the imposts of arches and vaults directly on the cap- 
itals as sometimes done in early Ghristian architecture , and 
abich modern architecture likewise allows, appears most unfav- 
orably in case of free columns. The masses of the vault widen- 
ing upward from the imposts require an energetic preparation, 
and both the classic and Renaissance styles know no other means 
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of obtaining this, than by the awkward entablature block. 

Byzantine architecture made a virtne of necessity by insert- 
ing an inverted square pyramid of the desired height between 
the capital and the lower part of the vault, likewise making 
it very heavy in form. Yet in this ugly tlock never made bean- 
tifal by the richest decoration, a motive was introduced capa- 
ble of being developed in another way; it is a support insert- 
ed between the capital and the vault, which can itself be ent- 
irely free from the forms of the architrave, and may receive 
a different form in accordance with the special problem in #h- 
ich the columns and arches°are employed. According to whether 
the arch or vault requires a larger or smaller support between 
its lower portion and the capital, this support will consist 
of’ one or several layers, whose differences of section are to 
be arranged in accordance with the difference of the sections 
of the column and the impost, and the most pleasing proportion 
of the masses. 

The support may be crowned by a row of leaves or a cymatium 
with the greatest propriety, and may be treated as a plain bl- 
ock, be flat, concave, with rosettes, ornaments, decorated nec- 
king, etc., or lastly be treated as a swelled cushion, and it 
can form the transition from the round column to the square 
impost block, in brief it may play the part of an intermediate 
support in the most varied way.(Fig. 191). Mediaeval architec- 
ure made the richest use od this stool-like intermediate supp- 
ort in accordance with the need of raising the base of the pier 
or column. Even the French and Cerman Renaissance sometimes in- 
troduced this support, or employed the classic entablature bl- 
ock, changed by the omission of the architrave. 

Tf a form of architrave remains on the walls of the interior, 
and also in other places, it is evident that the addition of 
this form of support is unnecessary; but it is avwaysidésirable 
to place the arches on the columns so as to connect the mass 
of the impost with that of the capital, and to have the support 
consist of a single low course of stone. The support cannot be 
omitted in case of coupled columns, but columns attached to and 
projecting from the wall need to retain their form of architra- 
ve in case the engased column re not omitted, for there is an 
essential difference between a broken cornice and an entablature 
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block in the classic style. For clustered wall culmns the bro- 
en cornice always has an effect as a mass, less unpleasant than 
the entablature block over detached columns; if the columns and 
Capitals are entirely free from the walls, with a broken corn- 
ice seen in the most unpleasing way, i.e., viewed diagonally, 
the mass resting on the capital will still be less, than in 
case of a column standing entirely free on all sides; this mass 
may properly be lessened by not allowing the geison with its 
crown moulding or cyma to project more than is absolutely nec- 
essaryat the places where the architrave and frieze are broken, 
while it may project elsewhere as much as may be required (Fig. 
192); for its chief purpose is to protect the building from the 
rain water running downward, and its protection cannot be rec- 
eived by a column detached from the walls, unless the geison } 
projects on all side like an umbrella, which would be very ugly. 
In drawing columns with the masses supported by them, it is ab- 
solutely necessary to represent the object from the most unfa- 
vorable point of view, or to draw a diagonal view in order to 
decide on the projections and divisions of the mass by the pl- 
easing effect of the proportions to te obtained, as well as in 
all objects in which one form of section passes into another, 
for example a circle into a skuare; perspective drawing is not 
alone sufficient to give a proper idea of these proportions. 
This is especially true in case not only the effect of the mass, 
but also that of the outlines is to be considered, as in monu- 
ments, memorial columns, church towers, etc., since it then be- 
comes necessary to draw a view parallel to the diagonal of the 
octagon e f (Fig. 193), as well as a front view a b and a dia- 
gonal one c 4, in case a transition occurs from the square to 
the octagon. 

The two-sided Tonic capital, whose mode of origin remains as 
obscure as that of the Grecian Doric in spite of all acute re- 
searches, differs in principle from the Roman Doric capital, 
strictly speaking, only in that the characteristic volute cush- 
ion is inserted between the abacus and the echinus. The propor- 
tions of the different parts are evidently different in the Tf 
Tonic capital from those of the Roman Doric, and the individual 
motives likewise have forms differing from those of the latter, 
yet the ground ideas are the same with forms only approximately 
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Similar. The prototype of both capitals appears to be traced 
to a column originating in the island of Samos, whose capital 
shows the Roman echinus decorated by leaves, but without the 
Ionic volutes. (fhipiez. Hist. Crit. des Ordres Crecs, p3266). 
The abacus of the Ionic capital merely consists of an Ionic 
cymatium (erroneously termed egg-and-dart moulding) or a lesb- 
ian cyma, the necking of the column is omitted or is decorated 
like that od the Roman Doric capital with palm leaves, rosettes 
and similar ornamental forms, according as the capital requir- 
es a lesser or greater Reight. The cushion is treated in vari- 
ous ways; these are referred first to the front view of the | 
volutes with their eyes, then to the side vie:r The Roman and 
‘ Renaissance architects really understood how to make the form 
of the Ionic capital beautiful, although one must admit, that 
the Renaissance strained every nerve at least to perfect the 
proportions od its Ionic papitals. The reason of this lies in 
the fact that neither the Roman nor the Renaissance masters 
were acquainted with the more perfect Creciau Ionic capitals. 
In the most beautiful Ionic capitals, for example those of the 
Propyleum at Eleusis, the cushion is highest at its middle, a 
and its section diminishes: toward the eyes of the volutes; its 
front surface is flat with an enclosing border. 

On other capitals as in those at Fleusis, the falt surface 
is treated as a hollow, and on the capitals of the Erechtheum 
at Athens the entire cushion is treated like two bands placed 
over each other, and hollowed out on the front surface. The 
angles between the cushion and the Ionic cyma (egg-and-dart 
moulding) are sometimes filled by palm leaves. In the more 
beautiful capitals the volutes make but two complete spiral t 
turns around the eye; in the doubled cushions of the Erechthe- 
um a not very pleasing duplicate of the motive is produced by 
the double cushion. The capital from the temple of Apollo at 
Rassae is abnormal in a twofold sense, for it has cushions on 
all four sides, their centres being occupied by vertical palm 
leaves. 

The: later capitals were followed by the Roman and through 
by the Renaissance architects, and treat the cushion as &@ mere 
band with a border on its upper edge alone, no thicker at the 
middle than at the sides; the capital thereby becomes lower 
as a whole, which may be desirable in many cases, but the cush— 
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‘cushion loses its distinctive character. 

On the contrary by treating the cushion as a double band, 
the turns of the volute having free scope, the volute as well 
as the entire capital becomes high, so that a necking becomes 
necessary to separate it from the shaft as in the Hrechtheum 
at Athens. The Renaissance architects sometimes decorated the 
face of the capital by acanthus ornaments and gave the eyes +, 
the form of rosettes. 

The facts here stated are evédently only reminiscences. the 
detailed treatment of the capitals must always iu: reality be 
based on a careful study of the chassic columnar orders, and 
requires the most careful consideration of new idéas. 

The side view of the cushion is always formed as if firmly 
bound together by a band, but the volutes are freely developed 
on both sides. several pearl beads sometimes accompany this 
band,as on the capitals of the Erechtheum, thesside of the cush- 
ion is generallyscovered by scale-like lancet or acanthus lea- . 
ves, or is even decorated by free scrool work. (Fig. 194). 

One of the oldest Corinthian capitals with a double row of 
leaves, that of the tower of the winds, even has a square aba- 
cus; the later capitals as already stated sought to support ; 
the angles of the abacus by leaves or scrolls. The square aba- 
cus has too heavy an effect in proportion to the graceful fol- 
iage of the capital, and therefore a slightly curved form was” 
Siven to that of the tample of. Apollo at Miletus and elsewhere; 
but since very acute angles were produced by this curvature, 
easily troken off by the load, these were cut off so that the 
abacus formed a square in grourd plan with curved sides (Fig.195). 

The centre flowers of palm leaves do not project in plan be- 
yond the angles of the square, so as not to unneeessarily inc- 
rease the dimensions of the block required. If the centre flon- | 
er is to be covered by the abacus, its edge curves outward at 

both the angles and the centre (Fig. 196). These two forms of 
| the abacus were first employed on the capitals of the monument 
of Lysicrates and on an ante capital from FHleusis. The profile 
of the Corinthian abacus remains a slightly or strongly coved 
slab in Grecian, Roman and Renaissance architecture, and 1s 
croaned by the Ionic cymatium; the astragal that separates the 
capital from the shaft remains in all these styles with the 
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form of a plain or beaded astragal connected with the shaft by 
a fillet and a transition form or cove. This abacus is someti- 
mes decorated in the richer Roman examples by a running ornam- 
ent or by vertical leaves, the so-called pipes. 

"Ascalready stated, the Renaissance introduced a freer form 
of capital like Corinthian, which even more thar that bears a 
purely decorative character, and that was transformed in the 
most varied ways to accord with the most manifold problems. 
Yediaeval architecture has done nothing in any way for the 
treatment of the capital on the Corinthian principle; it first 
separated the abacus from the capital iit many cases, even for 
practical reasons, since the bell of the capital was the work 
of the sculptor, while the abacus was that of the stonecutter 
anen not. decorated; consequently the bell itself was finished 
by a slab, which was circular, square or concave, as in the ab- 
acus of the Corinthian capital already mentioned, according to 
the arrangement of the capital. The abacus placed above the 
bell block could then be square or be adapted to the impost of 
the arch, sometimes polygonal or circular, or it could take a 
form composed of polygonal, circular and rectangular elements. 
The mediaeval Corinthian capital also received a second innov- 
ation for practical reasons, which is worthy of imitation in 
many cases; in case it is not wrought from a single block, but 
is composed of two layers of stone, each of the two rows of 
leaves has its own bel. slab, so that the lower bell does not 
Appear so much dismembered as in many larger Corinthian class- 
ic capitals. 7 

Gothic architecture frequently developed the abacus in acco- 
rdance with the principle stated in the preceding, as a kind 
of support, whose base was set so far behind the greatest diam- 
eter of the capital as to avoid any projection of the support 
beyond the bell. In mediaewal vaulted construction, the angle? 
leaves and buds of the capital appear less like organic parts 
of the capital bent downward by the load, or whose upward gro- 
wtb is hindered by the abacus, than as parts which indicate t 
the direction of the ribs of the vault, even in the capital, o 
or as light garlands, which seem to have sprung from the fully 
organized structural mass as a necessary expression of its nature. 

Just as the Ionic capital accents two directions, mediaeval 
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architecture introduced the motivo of srouped corbels to empha- 
size the direction, and which are supported by a separate cap- 
ital or spring directly from the support, can bear an entabla- 
ture of the springing block of several arches, and not only } 
clearly indicate the directions but also lessen the spans (Fig. 
198). The Renaissance fterwards took up this happy motive and 
sometimes treated it in the most graceful way in accordance 
with classic decorative principles. Heads, acanthus leaves and 
other forms borrowed from classic modillions may be applied to 
such corbel forms as ornaments, and decoratively personify th- 
eir purpose. 7 

8. Form of the shaft. 

We can be explicit in regard to the detailed treatment of t 
the shaft of the column; Doric columns always have intersecting 
flutes of flat curvature in section, terminated at top and btot- 
tom in any suitable way, while the flutes of Ionic and Corinth- 
ian columns are always separated by fillets and have semicirc- 
or or elliptical sections, and the latter sometimes end at top 
in a row of lightly recurved leaves. If the column is divided 
in its lowest thard, this is either done by a broad band, that 
appears to be tonnected to the shaft by small mouldings on its 
edges,or by a bold annular moulding: in the first case the pro- 
jections of the small mouldings, whether astragals or pearl 
beads with fillets, should not extend beyond the lower diamet- 
er of the column, so as to be suited to the. uncut blocks. On | 
the other hand strongly projecting annular mouldings, faworite 
forms in mediaeval architecture, signify that the column is 
composed of three pieces, when they are wrought from separate 
blocks of stone. The profiles of such annular mouldings, which 
seem to personify a powerful swelling of the shaft by means of 
its own impulse and strength, may be formed in various ways, 
in accordance with the purpose, the material, the proportions 
and the decoration intended (Fig. 199); whatever the form of 
profile, height or character of lightness or heaviness, xk is 
given to them depends on special circumstances, and also on 
the amount and quality of the decoration, which may be repres- 
ented by a row of leaves or flowers, a rope wound around the 
column, a band set with semi-precious stones, or 4 band with 
heads or hboks for suspending garlands, etc. 

A broad band wound around the column may be decorated by any 
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band pattern as an ornament in rich decorative works, and the 
shaft itself be covered by all kinds of ornamentsin color or 
relief, scale-like, carvings like tapestry, network, scrolls 

or suspended ribbons, garlands and symbolical accessories, wh- 
ich conceal the nucleus of the column. According to the tend- 
ency of the free and rich ornamentation, we must always ask t 
the aid of the Renaissance, which was fruitful in an inexhaust- 
‘ible wealth of the most beautiful decorative ideas. Even the 
northern, French, Dutch and Cerman Renaissance afford many spe- 
cimens of beautifully decorated shafts of columns. . 

y. Bases of columns. 

The simplest form of the base of the column is that of the 
Tuscan order, which merely consists of a torus or of a base 
moulding instead of the torus, the plinth and a fillet with a 
cove, which forms the transition to the shaft (Fig. 200). The 
richer Attic-ionic and Corinthian bases have maintained then- 
selves in the Renaissance as normal profiles after the Roman 
type and could now be scarcely displaced (Fig. 201). They ful- 
fil their purpose as a base for the column in the best way, 
and are readily decorated by ornamental elements, which repre- 
sent the fixedness of the column in its position, and the yiel- 
ding quality of the cushion placed beneath it in the form of 
small mouldings, ‘cushions and rows of leaves. 

The true forms of Ionic bases from Asia Minor have scarcely 
any importance for northern architecture in their peculiar pro- 
portions and forms, but on the other hand different variations 
of the profile of the base have meaning and justification and 
may be developed partly by their simplification or enrichment, 
partly by increasing or diminishing their projections and hei- 
ghts (Fig. 202). These modifications of the profile of the base 
chiefly depend on the position of the eye of the observer, ac- 
cording to which columns placed high above the eye require a 
high base on account of their perspective foreshortening, and 
on the contrary the base may be low when viewed from above in 
the direction a(pig. 203) woulc appear quite differently from 
that seen from below in the direction b. 

Just as the angles of the abacus of the Doric capital over- 
hang the echinus, so as to produce danger of their being broken 
off by an unequal load, a vacant space remains between the lo#- 
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torus and the angles of the plinth in the normal ‘classic base, 
go that one might fear the flushing of the angles. Mediaeval 
architecture filled these saps in a thoroughly natural way by 
corner leaves, or sought to reduce them-in various ways, eiths 
er by hollowing out the upper edego of the plinth, by cutting 
off its angles, or by increasing the diameter of the lowest 
torus, so that its circumference became the dircumscribed cir- 
cle of the square plinth; or lastly by combinations of these | 
different modes of arrangement, as well as by hollowing out 
the angles. (Figs. 204, 205). If the diameter of the torus 
exceeded that of the plinth, the overhanging torus required 
support, which was furnished by a small corbel or an ornament, 
All these detail motives introduced into the forms of the base 
by mediaeval architecture, at least in part, may well be cloth- 
ed by the forms of the Renaissance. A peculiar treatment of t 
the bases of columns corresponding to the capitals composed of 
forms placed diagonally in combination with others, whose :chan- 
ges of section do not occur gradually, but suddenly, was a sr 
eat favorite in later mediaeval architecture and thereby :crea- 
ted a motive, which may be employed in many cases, very suita- 
ble for casting metal, iron architecture and wood carving. 

5. Pedestal of the ‘column. 

Roman architecture and following it the Renaissance felt a 
natural necessity of introducing other features in addition to 
the normal ones of the orders, which should. be more perfectly, 
adapted to the treatmen: of buildings in several stories; if 
one desired to place one order above another, the great projec- 
tion of the lower entablature concealed the bases of the ‘colu- 
mns placed on it. Perhaps the windows that were introduced re- 
quired a fixed height of the wall between them and the cornice; 
to make the base of the column visible, it could be placed on 
a separate pedestal of the same height as the window sill (Pig. 
206). But this with its cap must mow find room between the base 
and the top of the cornice in accordance with the tolerably 
normal proportions of the orders, which varied within ‘certain 
limits, the diameter of the column, its height, etc., were the 
dimensions fixed in advance, the scale of the upper story was 
entirely determinate, on which those of the lower stories were 
dependent with their heavier orders. This scale of the lower 
story made necessary the insertion of a pedestal under its 
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columns, which would otherwise have borne false proportions. 
Peculiar forms of pedestals were in this way developed for the 
orders,which require consideration in detail. The height of t 
these pedestals amounts to perhaps 1/9 to 1/5 that of the ent- 
ire story, or about 1/3 that of the column with its capital 
and base’ the breadth of the pedestal, which supports the base 
of the column, should not be much less than that of the plinth 
of the base, since this would appear otherwise as not suffici- 
ently supported, that is always disagreeable. | 

The simplest form of pedestal consists of a die, cap and pro- 
jecting base. the cap may be connected with the die by support- 
ing and transition mobldings, according to the purpose for ah- 
ich the pedestal is employed, and in accordance with the rich- 
ness of the architecture, and the die may likewise be connected 
with the base by an apbphyge (Fig. 207). 

The Renaissance masters kept their orders strictly separate, 
and gave these simple forms to the pedestals of the Tuscan ‘col- 
umns, more richly profiled cap and base to the Doric, still r 
richer ones sometimes decorated to the Ionic and Corinthian, 
in accordance with the precedents of classic pedestals (Figs. 
208, 208a); a separate necking was also sometimes used as by 
Vignola. As a rule the band is the principal member of the 
cap, though this is sometimes the transition member (cyma, co- 
rona) as on the arch of Constantine and that of Severus. | 

The richest form of pedestal was invented-for the so-called 
Composite order produced by a combination of Ionic and Corinth- 
ian. Although the Composite capital as being a monster has no . 
importance for us, and the essestial differences between the 
entablatures of the Corinthian and Composite orders consist o 
only in the use of both modillions and dentils, which after all 
is not great, we shall irot be afraid to borrow the richer forms 
of the Composite pedestal when they have any value to us. (Fig. 209) 

Pedestals have an importance as a basis for free standing m 
monuments on which something is to be placed, evep greater than 
for calumns. They then become columns or supports bearing an 
object in the air, and from that point of view both the class- 
ic and Renaissance styles employed pedestals for columns, and 
furnished them with bases and crowning caps. We shall hereafter 
coasider the pedestal of a monument by itself. 
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In massive arrangements of piers, such as are required by 
vaulted structures, especially in mediaeval churchzconstructi- 
on, the bases of clustered piers and columns should be treated 
as masSiv® base blocks, which with a gradual increase in width, 
distribute the pressure of the pier over the foundation. The 
offsets of the courses should te softened by any transition 
forms; the lower course could sometimes be shaped as a bench 
for a seat (Fig. 210); where such a seat is useful and justi- 
fiable, it affords the test means for giving the pedestal a 
broad base. 

2. The Pier. 

Cenerally by the word pier are understood so many different 
things,that it is scarcely possible to give an exact definition 
of the conception; therefore we shall here only apply the term 
to those vertical supports which are not columns, both detached 
and connected to walls. 

“«. Treatment of the pier in the Classic and Renaissance 
Orders. 

Piers in architecture always have this in common with columns, 
that of being intended to support a load in the air, and to t 
transmit the pressure to the foundation; like columns they re- 
quire a base slab, base, abacus and capital. As inocase of col- 
umns, capitals and bases have the function of forming a transi- 
tion between the form of the pier and those of the load and the 
foundation; but since the section of the pier is almost invar- 
iably formed with reference to the architectual details nearest 
it, the formation of the bases and capitals of the piers is s 
simplified. 

The classic orders were generally only concerned with square 
detached or compound piers. The Grecian Doric style gave wall 
piers an abacus supported hy a Doric and half recurved row,'of 
‘Yeaves (cymatium) and finished at top by a small crowning moul- 
ding; théescymatium (hawksbill moulding) was connected with the 
pier by a necking or a few bands, or exceptionally by an Ionic 
cyma supported by a pearl bead (Fig. 21.1), as on the temple of 
Nemesis at Rhamnus. The base consisted of a simple projecting 
plinth or a reversed base moulding. Small modifications in the 
forms of these capitals evidently occur in the few examples re- 
maining, and each individual case is designed in harmony with 
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the entire building in which it is found. 

The pier caps of the Tuscan order of the Renaissance masters 
are partly very simple as in Vignola, partly richer and so pro- 
filed that the crown moulding becomes predominant (Fig. 212). 
The Roman and Renaissance styles profiled the Doric pier capi- 
tals in very similar ways, but usually left the base entirely 
simple, which consisted of a single offset with or without a 
transition moulding. 

The Crecian Ionic order invented two characteristic forms of 
anta capitals in the most important examples remaining from t 
the Erechtheum at Athens and the temple on the Illiagsas at the 
same place; further in the Propyleum at the temple of Minerva 
Polias at Priene, as well as in the temple of Apollo Didymaeus 
at Miletus. The {two first consist of a bead and necking betw- 
een which were inserted an Ionic cyma with above this a lesbi- 
an cyma with a pearl bead (Fig. 213). The necking was decorated 
by palm leaves, and in the first case was separated from the 
shaft by a small pearl bead. The two last are the so-called c 
Canopy capitals (Mauch. Arch. Ord. Pls. 11, 12), but to approve 
their form as well as their unquiet decorations, one must be 
a blind enthusiast for Crecian antiquity. The Crecian Ionic s 
style forms the base of the pier like that of the column. 

The Roman Ionic style, and in connection with it the Renais- 
gance treats the capitals of piers as richly moulded abacuses, 
with almost entire independence from the Creek conception, or 
as a capital decorated by foliage. What now remains of Roman 
architecture in general possesses so little authority over de- 
tail, that a great number of these heaped mouldings of caps 
have little value to us, and we can more nearly follow the Re- 
naissance, which took the greatest pains to restore the ideal 
of Roman architecture with whose decadence it was principally 
acquainted (Fig. 214). | 

Two versions of pier capitals of the Crecian Corinthian style 
are known to us -as in case of the Ionic, the pier caps from t 
the tower of the winds at Athens and two beautiful capitals 
from the entrance hall at Bleusis and from Paestum; both have 
decorations of foliage and figures. (Mauch. Arch.Ord. Pls.13,15). 

The Romans almost wholly employed only the Corinthian bell 
capital with acanthus foliage, which was adapted to the rectan- 
gular section of the pier; the Renaissance masters used similar 
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forms, or impost capitals in case of piers supporting arches, 
which differ little from those of their Ionic or Composite or- 
der, chiefly in possessing a richer ornamental decoration than 
that of the latter (Figs. 215, 216). 

The bases of small piers such as window pilasters or those 
employed near canopied niches, were more simply formed in Rom- 
an and Renaissance 7rc"itecture according to cirmucstances, a 
and the mouldings were reduced to their possible minimum, or 
on the one hand if the decorative treatment was refined in ac- 
cordance with the material used (marble, bronze) and the posi- 
tion of the little piers or columns, the surfaces of the pilas- 
ters were decorated by delicate ornamental work or inlaid work, 
small columns were even treated as graceful candelabra, which 
is entirely justifiable and especially in decorative works.The 
forms of such minor architecture are of importance in the com- 
position of monuments proper, reredoses and similar articles 
of furniture related to the domain of architecture proper, as 
nell as actual furniture. In art works on the other hand, acc- 
ording to the principle firmly retained throughout our entire 
discussion, in general only the typical in architecturel forms 
possesses meaning, while the detail'‘forms require transformat- 
ion and a finer treatment, corresponding to the purpose of the 
furniture and other articles. } 

8. Formation of compound piers according to the classic plan. 

According to the plan of an interior, a series of modes of 
forming groups of piers result, which may be referred to a fen 
ground motives:- 1, two or more piers form a group of elements 
of equal height; 2, they form a group of elements of unequal 
height (Fig. 21/). In both cases the following ground motives 
result in practice:- 3, two piers stand beside each other; b, 
two piers make a right, acute or obtuse angle with each other; 
c, several piers compose a group. These problems occur on faca- 
des as well as in interiors, in post and lintel as in arched 
construction. 

If several piers are connected in a group of determinate he- 
ight, each one.either requires its separate capital and base, 
and the piers may then be detached from the wall, which affords 
sufficient space for the free development of the capitals and 
bases, a common plinth and abacus may also be added to these; 
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or the capitals and bases grow together and form a compound c 
capital anf a compound base, in which reentrant or projecting 
angles sometimes require transition ornaments to fill the an- 
gles, so that the sroup really forms a whole, and does not ap- 
pear merely as an external combination. 

Transverse connections are not only proper, but are necessa-—- 
ry in many cases in compound piers at about one third or one | 
half their height, in order to properly bond together the dif- 
ferent courses of stone, each composed of several pieces; this 
is especially true of brick piers where a bond stone must be 
inserted occasionally. One of the finest examples of transverse 
connections is found at the angles of the court of the Cancel- 
laria at Rome. If the piers of a group are of unejual height, 
two cases become possible, the capitals and bases of the proj- 
ectifg portion extend around the other (Fig. 218 a); or the 
pier caps and bases of the receding portion die against the p 
projection a. The projections of the cap and the projection of 
the pier must be so arranged, that this dieing of the mouldings 
is possible (Fig. 219). Since the cap of the lower pier must 
be included within the solid of the projecting one, the cap of 
the formersmay extend entirely through the pier as a course of 
stone, breakink the projecting portion as a band. But this band 
man remain plain; or the lower mouldings may be broken around 
the central pier, supporting a smooth projecting band, against 
which the upper mouldings die; or the upper mouldings may ext- 
end through and only the lower ones die: against the central 
pier; or lastly the entire cap moulding may be broken around 
the central pier (Fig. 220). If capitals are found at three 
different heights in a compound pier, one should take care that 
the cap of the lower pier dies against the projection of the 
highest one (Fig. 221), and the courses #Hich correspond to t 
these capitals could only break the higher pier as smooth bands 
in this case; any other arrangement would have an effect more 
or less disturbing. 

Compound piers may cause the disadvantage of occupying more 
space as well as obstructing the view, and of hindering the 
passage of light into the room. The separate piers may theref- 
ore be in part replaced by columns (Fig. 217 a). This causes 
many difficulties; one must first decide whether he will strictly 
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adhere to the principle of considering the column only as 4 
unit, therefore never employing it asa quarter, half or three 
quarter column, nr whether these shall be used. If it is dec- 
ided to substitute columns for piers, that never require a 
fixed ratio of heidht to width, one is always fettered by 
proportions to a certain degree, and if he refuses to make the 
ratio of height independent by placing pedestals beneath the 
columns, it may ofcur that the columns will appear too slender 
in comparison with the remainder of the pier not replaced by 
columns. If different heights in the compound pier are to be 
taken into account, another proportion of the column must be 
suited, and it would be very difficult to obtain a harmony of 
all parts. These and other difficulties that especially occur 
in church construction, will not be diminished but even incre- 
ased by the use of half columns, formed according to the clas- 
séc model, and onencan only avoid them all by emaocipating hin- 
self from the classic orders and strengthening the pier by sen- 
icircular projections, which are entirely independent of all 
classic proportions and are provided with capitals especially 
composed for each case (Fig. 222). In this way is found the 
mode of formation of piers employed in mediaeval vaulted con- 
struction, one tendency of which was begun in the cathedral 
of Autun and never received any farther development, or was 
brought to a consistent issue, although a kind of Renaissan- 
ce was created in it, which is as far removed from the coer- 
cion of the classic as from that of mediaeval architecture, 
or from Cothic, the most extreme phase of its development. 

y. Compound fiers atcording to the mediaeval plan. 

The question arises how the problem of mediaeval vaulted 
construction may be solved by a treatment of the piers, that 
may retain whatever is worthy to be retained, of the forms of 
classic architecture and in the spirit of the Renaissance, but 
which is freed from the restraint of the classic orders, so f 
far as their rules cannot now satisfy purposes for which they 
were not intended. Take the general case of a space to be divi- 
ded by piers, each bay of the plan to be covered by a groin 
vault, with the further condition that the pier must occupy 
as little space as possible, the ribs and arches of the vaults 
to be entirely separate at the imposts and not intersecting; 
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if «e support the side arches by semicircular projections, the 
total width of the piers will not be less, than if these proj- 
ections were rectangular; the supports of the ribs would appe- 
ar too massive in proportion to the ribs if rectangular, ahen 
viewed diagonally, for the moulded ribs would then recede back 
of the supporting pier. Therefore we can make the projections 
rectangular under the side arches and round under the ribs, 
thereby obtaining arrangements allied in form to the transiti- 
on style, the more readily if we make the crowns of the arches 
of approximately equal heights, which requires different heig- 
hts for the springing points of the supports. The rectangular 
pier should be treated similarly to classic pilasters, but the 
semicircular piers supporting the ribs are not considered as 
being classic columns, since their proportions are entirely 
independent from those of columns; they are and remain round 
piers or vaulting shafts, to use the striking expression of 
the middle ages. 

It is here sufficient here to have indicated in what way the 
mediaeval form of pier may be adapted to one allied to the cl- 
assci type and conversely: this is not the place to go onto 
separate questions concerning the treatment of the pier, which 
results from mediaeval vaulted construction; whoever fully un- 
derstands mediaeval architecture will easily find his way in 
accordance with what is given here, to compare mediaeval and 
Renaissance modes of treating the pier. There only remains for 
consideration the problem of reducing the section of the pier 
to occupy the least possible space and not obstruct the light. 

If the pier, or rather the section of its load, be arranged 
symmetrically about two axes, it may be replaced by a simple 
cylindrical column, if its capital be so formed:as to afford 
a proper support for each separate arch. If the symmetry exis- 
ts only about a sinjle axis, the support may be a pair of equal 
or unequal coupled columns, or may consist of a group of round 
columns, according to circumstances (Fig. 224), in which case 
it must be remembered, that in most cases it is very diffitult 
to transmit a uniform pressure. or one proportional to the sec- 
tional areas of the different columns, and that generaaly but 
one column really supports the load, the other being slightly 


loaded or not at all. Round pillars neither require to be swelted, 
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diminished, nor fluted, as they are not columns in the sense 
of classé columns of fixed proportions, but are rather circ- 
ular wall masses, if one may so speak. In all forms of piers 
cited heretofore, we have assumed that the side arches and 
ribs are separated above the capital, so that the section of 
the impost block is not composed of arch and rib sections in- 
tersceting each other. The reduction of the section of the pi- 
er to its minimum depends on the formation of the impost stone, 
neglecting the strength of the materials employed for the ‘pier, 
and the permanent crushing load on the pier. While the mode of 
executing a refined and complex piece of stonecutting was not 
yet understood, the ribs and arches were necessarily separated 
from each other above the impost cap of the pier, in the best 
Cothic period it first became known, how to allow the arches 
to intersect at their lower ends, to require the least possible 
area on their support. Then three cases became posseble, either 
the extreme outer points of the ribs and arches were equidist- 
ant from the axis of the pier, or the arches or else the ribs” 
projected more than the other members (Fig. 225). 

The simplest arrangement in both appearance and execution is 
that in which the ribs and arches unite above the impost and 
form a polygonal impost (Fig. 226), which shows the section b 
reduced to its minimum. If the ribs are smaller than the arch- 
es, the polygon has alternately equal sides c, and since each 
stone above the impost is to be wrought from a rough square 
block, to save material it is preferable to keep the number of 
courses of stone between the impost and the first voussoirs of 
the ribs and arches as small as possible, and to allow the ribs 
ho project so far from the axis of the pier, that their secti- 
ons may completely fill the upper square 4 becdof the rough 
block atcdef gh 6Figse227); in this case the cap stone 
of the pier will be square. If it is desired to have the ribs 
and arches project as little as possible, to reduce the support 
to the absolute minimam, they should spring from a square cap- 
ital as in Fig. 228); but if we wish to separately develop the 
arches, reducing only the ribs, the abacus of the capital might 
be square (Fig. 229). To place the most distant parts of the 
ribs farther from the axis of the pier than those of the arches, 
mould be incorrect; not forgetting the case when the ribs and 
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arches have equal radii and equal heights of imposts and crowns 
in a vault on a square plan. A peculiar form of vaulted const- 
ruction would then be developed with very high sections of ribs, 
cross-shaped and strongly projecting capitals that should be 
treated as corbels if they are to be placed on small supports; 
such constructions are suitable for mixed iron and stone con- 
struction. : 
3. Entablatures of Stone, Wood or Iron. 
a. Treatment of entablatures. 

The most important points concerning beams of wood and stone 
have been stated in connection with the treatment of ceilings, 
yet these have been given with special reference to interiors, 
less to the development of entablatures on the exterior and s 
serving to connect supports, either columns or pilasters. 

The bearing capicity of entablatures increases in proportion 
to the square of their depths and in direct proportion to their 
widths, as well knewn; the sgans of intercolumniations then de- 
pends on the sectional area of the entablature, but evidently 
chiefly on its resistance to transverse stress for the material 
employed. 

Classic styles treated the architrave as a simple beam with 
a projecting margin (Fig. 230), or it #as composed of two or 
three courses lying on each other and crowned by a cymatium, 
the courses being separated by richer arrangements of pearl b 
beads or smaller cymas. The underside of the architrave remain- 
ed smooth and was decorated by painted band patterns, but in 
Roman buildings it was generally ornamented by sunk panels or 
by relief bands (Fig. 231) (Mauch, Arch. Ord. Pl. 62), the lat- 
ter being commonly enclosed by cymas and pearl beads. 

tf the loner side of the archatrave appeared too broad, its 
centre was decorated by a moulded or ornamental band, and it 
was so Givided in two halves (Fig. 232). When the architrave 
was composed of two beams placed side py side, the under edge 
of each could be decorated by a simple sunk or ornamental panel, 
or these moulded sinkings could be arranged symmetrically about 
the central joint (Fig. 233). 

Yooden beams have been treated with exhaustive fullness in 
the consideration of the construction of ceilings, and it only 
remains to briefly mention trussed beams or girders, which play 
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an important part‘in bridge construction; whether of wood or 
iron, lattcie, suspension, or girders supported by piers, their 
nature consists in this, that the bearing upper and lower men- 
bers are connected by stiffening members, and are so fastened 
together, that the girder becomes an inflexible whole like a 
roof truss. What was said of visible wooden and iron roof con- 
struction therefore applies to the construction of girders, but 
especially the frequently repeated general law, than in engin- 
eering construction on a large scale, the tectonic solution of 
the problem is to be sought in the paainest and clearest cons- 
truction, and not in the paltry treatment of details. The rec- 
ognition of the external appearance of a perfected construction, 
as being esthetically valuable, is more important than any at- 
tempt to conceal the construction by covering the structural 
forms by decorations in thisn metal or boards. In the course 
of the entire discussion, we have already spoken as occasion 
offered, of the general peculiarities that may come into con- 
Sideration in the construction of bridges of iron or wood, 80 
that scarcely anything new remains to be said of the treatment 
of the girders; they should be regarded as being resolved into 
their parts, mahich will then receive examination elsewhere in 
relation to principles and in connection with other things. 
8, Entablature in connection with the classic orders. 

Classic architecture based the proportions of the intercolun- 
niations and their heights on the lower diameter of the columns, 
ana fixed certain normal proportions that were more or less b 
binding. Such normal ratios can evidently possess but a limited 
value; for the distance in the clear between the upper ends of 
the calumns, or rather the actual span of the architrave, chi- 
efly depends on the resistance of its material to transverse 
stress. Rasily fractured stone required the columns to be set 
closely, and on the contrary tough stone permitted them to be 
spaced widely. Since the classic columns had normal proportions 
of height to a certain degree, the Doric order could have rela- 
tively wide intercolumniations if low, but must have narrow o 
ones if with very tall colunms; for if the extreme allowable 
span of a stone beam is fixed at about 20 ft., the height of 
the order would depend on this span only within certain limits, 
and the character of the entire order might change without al- 
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altering the actual span of the architrave. 

Ionic and forinthian orders as well as those with pedestals, 
always appear to have relatively narrow intercolumniations, 
Since their height is great in proportion to the lower diamet— 
ers of the columns. An old French edition of Vignola’s Orders 
gives the following practical proportions, which may properly 
be taken as normal:- 

Let D (Fig. 234) = lower diameter and H = height of the col- 
umn; w, W., #” = distances between their axes; H’ = total height 
with architrave, frieze and cornice; then approximately; 


H a Ww” a” = 
Tuscan order, 7D 1250D 3D AD 9D 
Another examp. 7.5 D 292/3°D 13 1/30Div4o4/20D 2900 /Bap 
Roman Doric 8D 24D 31/3 D 41/2.D 9°3/4D 
Roman Ionic 9D 1°2/8 De .4.D 5°2/2°D *14 D 
Roman Corinth. 9 1/2 D 2D 4D 5 1/2.D.«11°1/2.D 


These proportions only sive starting points, correct only in 
a general way, so as not to approach too closely certain limits, 
which map not be exceeded in usual cases if good proportions 
of the orders are desired. If the architrave is to be suprpopted 
by arches (Fig. 235) the spans may be greater. the work just 
mentioned gives the following normal proportions for this case. 
H W a’. A’: a” si* 
Tuscan order 7 D 2D 5B §2/3D7D 3.1/2 D 
Another examp. 7 1/2D 1 3/4D 51/4D 91/4D70D 3.1/2 D 
Roman Doric 8D 1.3/4 D5 2/3 D 10D 8D 4D 
Roman Ionic 9D 13/4D 6D» 11:Deoo 7 1/2 D Aodhan 
Roman Corinth. 10D 61/2D61/2D 121/4D61/2D 4 1/2p 
For orders with pedestals (Fig. 236), letting P @ height of 
pedestal; H = height of column; H’, = total height, other nota- 
tion remaining as before, the same book gives the following n 
normal proportions for this case:- 
P H H’. W Rn’. Ww” a’” 
Tusc. ords*2 1/3D 7D 11°-D. 13/4D° 61/2D°°8 D 41/2 D 
Anotheex. 21/2D 7.5 D 113/4D 1 3/4D 63/4 D 81/2 D 43/4 D 
Rom.Doric 22/3 D 8D 123/4D 21/2D 7 D 9 3/4 D5 3/4-D 
Rom.fonic 320: ) 91/3D 141/2D 1 1/2D 73/4D 91/3 D 6D 
Rom. Gor. 31/2D 10D 151/3D 2D 8 D 93/4 D 6D. 
y. Arrangement of piers and architraves in girder bridges. 
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The piers of most girder bridges and of similar structures 
are usually strong wooden trestles or masses of masonry, or 
more rarely are iront structures, which serve as the abutments 
of the bridge girders. According to their arrangements they a 
are either end or intermediate piers» they consist of a base, 
the pier itself, and the cap or coping for receiving the brid- 
ge girder, according to whether they serve as piers of bridges 
leading across a river, or as those of viaducts or aqueducts. 

Under all circumstances the base serves as a firm and broad 
foundation for the entire structure, and bridges over rivers 
or arms of the sea must te constructed with reference to the 

highest and lowest water levels, to high water as well as to 
the ebb and flow of tides, it serves as a wave and ice breaker, 
aki KasRasaxxeadxbkapxpecpkaukdédeaxkarasedgudeindrtorbheingteoa- 
and as such has its peculiar form corresponding to the material 
purpose, and may be provided with a coping or crowning course, 
or be prepared to receive the body of the pier by means of any 
suitable transition form; the entire pier is diminished upward, 
partly to save material, partly to less obstruct the passage of 
water, and also in many cases to avoid loading the foundation 
too heavily, besides it always looks better than if it were not 
diminished. The transition from the base to the body of the p 
pier with its projections at both sides and ends, permits the 
most varied changes of section, that exert an essential influ- 
ence on the pleasing form of the bridge pier. The architects 
of the middle ages fully understood how to effectively treat 
these projections, which served to beeak the force of the wates, 
sometimes erecting chapels on them, sometimes furnishing them 
with platforms or balconies, accessible only by means of steps, 
from which aid conld be given to sailors or logs could be pre- 
vented from striking the pier. 

The base of the pier and its projecting ends were not const- 
ructed with sole reference to a pleasing effect, but to break 
the waves, to admit of the use of the plainest rough and rock- 
faced ashlars, and the strongest mode of anchoring the stones 
by means of iron cramps; when such pier heads were protected 
by ironwork, they have a fine effect. 

The body of the pier is lacking in many cases, the girder 
being placed directly on the substructure, which is then coowned 
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by battlements, by a tower, a pedestal supporting a statue or 
group of statues, a through pier serving to conceal the junct- 
ion of the ends of two girders, the body of the fier sometimes 
rises from its base leaving a bold offset to serve as abutment 
for the struts of a wooden abutment bridge (Fig. 237). 

The coping under the girder serves both as a block for its 
support and as a cap for the pier. jor the first purpose, it 
should have a strong projection where it receives the girder; 
for the latter it must have a bold cornice Fig. 238), which 
may be profiled in various ways according to the character and 
arrangement of the bridge, whether it is to be in a city or in 
the country, connected with fortifications or be a simple via- 
duct or aqueduct, bein a park or in a narrow and rocky valley, 
in accordance with which it should make a more or less pleasing 
impression corresponding to the locality and its purpose, or be 
more or less robust or graceful. 

The corbelling at the top of the pier, angle projections, t 
tower-like additions, towers and other moderately effective 
structural motives for developing the bridge pier aechitectur- 
ally,should be employed wherever possible in order to,smake a 
real architectural work of the simplest and most economical 
problem of bridge construction. 

Reference must once more be made to the general considerations 
on the problems of engineering, where anticipating this oppor- 
tunity, we suggested an esthetic expedient for treating lattice 
bridges, the least pleasing of all bridges, so that their parts 
might be in harmony with each other,and the whole be suited to 
the surrounding landscape. 

The abutments at the ends of the bridge might have a richer 
and more pleasing treatment by using known architectural moti- 
ves, than is usually accorded to them. Generally they are mere- 
ly terminating masses of masonry, which resist the pressure of 
earth like retaining walls, and whose external appearance is 
principally dependent on the choice of the kind of masonry. A 
special emphasistshould te laid on antransition between thet 
abutment and the girder so much the more, because the unpleas- 
ing junction of the girder and pier is generally neglected. 
Hence the so-called corbellings are valuable esthetic expedie- 
nts, and the hardness of the junction of the horizontal and 
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vertical lines of the end of the bridge should be broken by f 
flights of stairs (Fig. 140), pendentive vaults in the angles 
with the shore walls (Fig. 241), angle towers (Fig. 242), but- 
tresses and similar architectural motives. This hardness disap- 
pears in arched bridges, whether built of masonry or merely b | 
bridge girders of curved form. 
4. Arches above Piers and Columns. 
a. General. y 

Fixed rules cannot be given foh the proportions of agecades 
without regard to their purpose, for which they are employed; 
the effect of the arch will be the more powerful, the greater 
its radius, and the smaller, the height of its support (Fig. 
243), it will appear to be heavily loaded and weak if the arch 
be too thin, lightly loaded and clumsy if it be tho deep. (Figs. 
244, 245). The form of the arch has for us something peculiarly 
characteristic through associated ideas, segmental and ellipt- 
ical arches of low rise see® to be depressed (Fig. 246), and ' 
this characted of depression corresponds in the fullest degree 
to the arrangement, where the supports of the arch are low, as 
in low halls and bridges; it is more or less opposed to designs 
for rooms of considerable height and to ppans on high supports; 
the depressed arch, whether segmental or elliptical, only looks 
well as a discharging arch, when the arch merely serves its p 
purpose without raising the question of making 4 pleasing app- 
earance (Fig. 247). Its stability is increased and its appear- 
ance becomes more pleasing, if its depth be increased tonard 
the abutments (Fig. 248). The elliptical arch of low rise is 
fully justified when constructed in a small span between abut— 
ments which serve as corbels (Pig. 249). The abutments may then 
be replaced by supports or corbels of different forms, which 
likewise support the elliptical arch (Fig. 250). In many cases 
the broken segmental arch may be used (Fig. 251), but it is s 
strictly only a pointed arch, in others the broken oval arch 
may have a very elegant effect, since it surpasses the segmen- 
tal and elliptical arches in pleasigg effect, for example if 
its rkse = 1/3 its span or 1/2 if its curvature be as regular 
as possible. 

The semicircular arch always appears pleasing, if its lower 
ends are not concealed by a projecting impost cornice; it suits 
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any proportion between its span and the headght of its supports; 
it may Spring directly from a base, so that its piers are onit- 
ted, or it may be placed on very high supports aithout produc- 
ing a disturbing effect, although a pointed arch is more pleas- 
ing in the last case, it may be strongly stilted if necessary; 
in brief it is better suited to all cércumstances than is any 
other form of section. 

The pointed arch is least adapted to the arrangement in which 
the vertical direction is to be specially accented. Various c 
structural methods of determining the radius of the pointed 
arch nore nown in the middle ages. 1, the radius = 2/3, 3/4, 
4/5 = ----- x span (Fig. 252). 2, the radius = hypothenuse of 
a triangle with sides to each other as 1+: 1, 1°: 2, 17% 3 = 
1+: n. 3, the centres of the arch are found by projecting the 
angles of the polygon on a diagonal (Fig. 253). 4, the centres 
are found on a diagonal of the polygon, so that the pointed 
arch passes through two or three angles of the polygon (Fig. 
254). All these methods of construction have a single purpose, 
that of aiding the enlargement of the pointed arch to full 
-gize and of obtaining exact work in stonecutting, some of them 
possessed peculiar advantages in the construction of forms of 
tracery, abile others were pure trifles. It would be well in 
practice to determine the centres of the parts of the arch, 
both pointed or oval, by any fixed rulesso as to lessen the 
labor of drawing them full size. Compare the constructions 
(Fig. 254 a). All kinds of combined arch forms (Fig. 255) like 
those preferred in mediaeval and moslem architecture, in the 
Dutch Renaissance, and especially those composed of concave 
and convex curvatures, have not a structural but merely a dec- 
orative value, and should therefore be excluded from structural 
designs as much as possible, being relegated to the domain of 
decoration, where they are certainly justifiable. For example, 
snall dors or windoas, cellar openings, narrow openings in wa- 
lls, which are covered by a single stone, also small canopies 
or the coverings of small niches in walls, may well be finish- 
ed in arch forms combined in the most various ways, while the 
same forms would not be structural if used on a large stale, 
and should be avoided for that reason. 

The segmental arch requires an increased depth toward the 
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abutments to increase its stability under a greater load; on 
the contrary the pointed arch requires this increase toward 
its crown (Fig. 256). To a knowledge of this fact we owe the 
feeling of quietude arising from an assurance of a correct 
mode of ‘construction, in seeing one of these two cases; such 
quiet would scarcely be felt by one of the uninitiated, since 
the associations of ideas here considered would then be want- 
ing to them. An arch of low rise can support a proportionally 
light load alone, but on the contrary a pointed arch can supp- 
ort a heavy one: therefore on an association of ideas is based 
the visible need for a flat arch to appear lightly loaded, and 
a pointed one heavily loaded at the centre, i.e., a large mass 
should be placed at its apex. Where attention is not paid to 
these considerations, unpleasing effects will be produced. 

The same is generally true of the forms of section of arches, 
that was stated in relation to side arches; it only remains to 
be added, that the profile of the archivolt (Fig. 257) may ch- 
ange its character?- 1, according to the depth of the arch; 2, 
according to its projection from the face of the wall; 3, acc- 
ording to the desired inclination of the splay for admitting . 
light, and which is tangent to the extreme projections of the 
profile. 

8. Arched bridges. 

We here apply this term in a general way to combinations of 
arches and piers in bridge design, whether gate bridges or op- 
anings in a wall permitting a road to pass through under a ma- 
sonry bridge, bridges of masonry or girder bridges with curved 
girders of wood or iron. 

Cateways include gateway bridges and will be considered in 
Connection with openings in walls. Most that we have said of 
piers in connection with bridge construction is also true of 
arched bridges, so far as these are structures with girders. 

As for arched bridges of stone, they require the imposts to 
be made strongly prominent by a horizontal incision and a cle- 
ar treatment of the abutment. 

In many cases the impost of the arch will at the same time 
be the coping of the pier, or if the pier be lacking and coin- 
cides with the substructure or base, the covering block itself 
forms the impost+ in other cases the arch springs directly from 
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the foundation of the bridge, so that an impost cornice becomes 
unnecessary. por known reasons of stability the lower part of 
the arch should be built with horizontal courses to kbout half 
the rise of a semicircular arch, rather more for a.semi-ellip- 
tical arch, and about one third for a pointed arch, isé@., a " 
wall mass gradually widening upward is formed by corbelling out 
the separate courses of stone, and the arch presses against 
this as an abutment. This abutment mass should differ from the 
arch itself in material and structure in many cases, and it m 
may be made especially prominent in others (Fig. 258). At the 
same time the principle of economy, which plays such an impor- 
tant part in engineering, will generally require that to char- 
acterize the.abutment it must be dressed smooth, if the arch 
is built of rock‘faced ashlars, or that it be marked by enclo- 
sing members, coats of arms, emblems and other decorative expe- 
dients if the arches are dressed smooth on ornamental city br- 
idges. The segmental arch always requires 4 skewbvack normal to 
its curve, and has a bad effect if it abuts directly against 
the cap of a support (Fig. 259); if the arch is not bordered 
by moulded members it does not appear more ugly, than if these 
borders are composed of horizontal headers or abut against each 
other, unless the intersection is especially supported by ac 
corbels(Thé firstoradial joint of the segmental arch separating 
if from the skexback, which is wrought from a single block or 
from horizontal courses, may bé marked by a boldly profiled in- 
serted slab, the skewback itself Bey. be formed as a corbel in 
gmall bridges (Fig. 260). 

Tf the separate bridge arches spring from skewbacks quite 
far apart, or the piers are of unequal wicth, a small arch may 
be inserted between the ends of the main arches to save mater- 
ial; this especially occurs in the bridge Quattro {api at Rome, 
ahose middle pier is built on a small island in the Tiber; the 
end piers may also be broken by gateways in many cases, or out- 
let openings may be left above the abutments to remove the water 
from the bridge way. 

In the different possible arrangements many motives capable 
-of execution are given, which admit of the most varied stract- 
ural or picturesque designs in connection with offsets of piers, 
projecting caps, stairways, towers or bridge chapels, custom 
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houses, portals and similar accessories. The angle corbellings, 
pendentive vaults, corbellings, buttresses, monuments and gro- 
ups of figures, in brief whatever aids in the enrichment of . 
bridge construction is entirely permissible. 

If girders of wood or iron having the forms of arches are 
combined with masonry piers, these should have proper abutmen- 
ts for the girders, and these should generally be skewbacks, 
coninciding with the radius of the arch at the joint. 

y. Covered bridges and those built upon. 

tf the bradge way is covered by a roof, the structural ideas 
result from the arrangement of the supports, which bear it, a 
and from the arrangement of the bridge piers on which it rests; 
not to load the bridge too heavily, the construction of the r 
roof should be as light as possible, and the Spans between the 
supports as great as possible; these rules vanish at the piers 
themselves, when a Srouped arrangement of columns is desired. 

From this ground idea results the anrangement of closed pav- 
ilions, towers and portals on the end and intermediate piers 
of the bridge, and of open halls over the bridge way; but such 
arrangements are carried out in the most varied ways in the 
few existing examples. 

5. Buttresses and Flying Ruttresses. 

Buttresses are either added thicknesses given to walls to 
prevent their yielding, or to resist the thrust of vaults; th- 
eir nature is identical in both cases, since a wall can only 
yield sidewise in consequence of a force acting in that direc- 
tion, either at a right or some other angle with the wall; it 
is immaterial whether this force is caused by a vault or not. 

The buttress (Fig. 261) must always be arranged in the same 
direction as the force, whether this be perpendicular or obli- 
gue to the wall; if two or more forces act on the wall, as ma- 
ny buttresses must be arranged, one opposed to each force, or 
since the forces may be combined in a single resultant of det- 
erminate magnitude and direction, arsinglerforcevmay oppose i its 
direction, with a force having the magnitude of the resultant. 
The force acting against a wall may be distributed over its 
entire surface, as in case of pressure of earth, or it may act 
at one or more points, in the first case it would tend to slide 
the entire all sidewise; in the second it tends to overthrow t 
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the wall or cause it to bulge. 

If two or more forces acta against a wall, the construction 
of a buttress simply consists in connecting the points of app- 
lication of the forces by a rigid body, they applying to this 
body a force havinc the same line of action and magnitude as 
the resultant of the forces, which it holds in equilibriun. 

The force F (Fig. 252) sufficient to move the wall sidewise 
ig: proportional to the weight P of the wall, i.e., to the pres- 
sure it exerts on its foundation and to the coefficient of fr- 
iction f of the materials gf the wall and foundation on each | 
obber; thus Ff == Pxf;=P =-'; f ==, the area-and form of the 
bearing surface not being considered. The more firm, solid and 
heavy is the masonry, the less is sliding of the wall to be f 
feared. ) 

As for the overthrow of the wall by the force k suffictent 
to do this, which is proportional to the weight gacting at the 
centre atenneey of the wall, to the distance x of the horiz- 
ontal projection of the centre of gravity from the point of ro- 
tation C, and inversely proportional to the perpendicular a let 
fall from the point C on the line of action of the force k; or 
expressed in a formula, k = =-=, since from the equation of the 
lever, a= & X Xe 

The formulas also shows that when the force is given, which 
tends to overthrow the wall, that will be more stable, the gr- 
eater its weight, its thickness, and the lower the point of 
application of the force, or the steeper the line of action of 
the force, and k bemomes entirely undetrimental when C x x is 
a maximum, or the weight or thickness of the wall = infinity, 
or the point of application coincides with the point of rotation. 

Evidently the weight C and distance a being constant, x may 
be increased to have the centre of gravity fall as near its in- 
ner side as possible; this occurs if its height be increased 
and if it is battering externally. For example, if a wall with 
thickness b and height 3 b is built in three thicknesses, the 
proportions of the dimensions of the first being b-: b, of the 
second 2b°-: - , and of the third 4b-: -, its weight and volume 
would ba unchanged, but = 1/2 b in the first case, in the last 
= 21/Q2 = 2/3 b in round numbers. Thus the wall becomes more 
stable by externally having a batter or having offsets, according 
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to a fixed law. When x = b it reaches its maximum; but this w 
would occur when the wall is corbelled out so much on the ins- 
ide, that its mass is bisected by the vertical axis A. | 

A buttress is nothing more than a wall mass, safe against 
being overthrown by its conditions of stability; its effectiv- 
eness thus increases with: 1, its projection at its base; 2, 
its load, ise., with the use of heavy building stone and its 
increase in height; 3, by corbelling it out on the inside.The 
point of application and line of action of the force k are al- 
most always given; if the buttress is arranged to resist the 
thrust of a vault, the point of application of the force k is 
found at the intersection of the tangent to the central line 
of pressure with a vertical through the centre of gravity (Fig. 
266); the tangent K is itself the line of pressure at this po- 
int. The weight C of the wall and the buttress combines with | 
the thrust at the point of application, forming a resultant, 
which must lie entirely within the buttress. 

Thus the problem is as follows, if the stability of the but- 
tress and wall is to be increased with economy of material; 
1, the point of application of the force must be kept low; 2, 
the line of action of the force must be steeply inclined; 3,. 
the projection of the base of the buttress is to be kept small. 

The first requirement will be satisfied by making the spring- 
ing point of the vault as low as possible, the second corresp- 
onds to giving the abutment as great weight as possible and to 
corbelling the construction out toward the interéor, so as to 
incline the axis of the masonry inward, that is drawn through 
its centre of gravity; the third condition corresponds to the 
projection of a part of the buttress on the interior, to a re- 
duction of its mass, when permitted by the course of the line 
ofppressure (Fig. 267). Hence openings are Admissible at the 
base of the buttress as well as above a line of pressure. It 
follows from what has been said, that the buttress should have 
a projection greater than its breadth, since its stability in- 
creases more with an inceased projection, a heavier load and ( 
by corbelling out inside, than by an increased breadth. 

According to all this, the esthetic ground ideas relating to 
the formation of the buttress are as follows; the buttress re- 
quires a considerable projection at its base; as 4 wall pilaster, © 
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which is to be regarded as an addition at right angles to the 
wall for strengthening it, the thickness of the buttress must 
at least equal that of the wall, or it will appear too weak. 
Openings for doorways are admissible in its lower portion, the 
base of the building must be broken around it. The offsets in 
breadth or thickness should be covered by simple inclined pla- 
nes, larger or smaller in accordance with the arrangement of | 
the whole, and which may be covered shed or gable inclined rbof 
stones to shed the rain water (Fig. 267). If this inclined sur- 
face be of considerable extent, it may properly terminate in a 
Sutter with a lower opening for discharge of the water, the 1 
last affording opportunity for decorative ornament. In case of 
strongly projecting buttresses, not only a string course at t 
the lower ends of the windows, but also a gallery, will be des- 
irable sometimes, and this forms a passage around the building 
that requires openings through the buttresses, or to be broken 
around them (Fig. 268). 

The separate offsets of the buttress may be treated as free 
ending masses, and may receive light decorative ornaments. The 
leading ideas relative to the top of the buttress are as foll- 
ows:- It is either terminated beneath the main cornice in an | 
inclined plane or a frée. ending piece of ornamental work; or 
it is connected with the main cornice, of which the whole or 
merely its upper or lower members may be broken around the but- 
tress (Fig. 269); or lastly it interrupts the main Gornice, w | 
ahich dies against either side of the buttress (Fig. 269); in 
the last case it may be terminated by heavy masses to which t 
two ground ideas are applicable. This load either consists of 
a figure decoration, or the pinnacle takes the form of a stone 
pier diminishing in pyramidal form, or that of a stone pier 
similarly diminished; the motive of groups of figures is pref- 
erably that of the Renaissance, and that of a pyramidal mass 
of stone belongs to the Gothic; in place of the latter obelisks 
and employed in the late Renaissance after the precedent of the 
tomb in Albano. 

The most effective means of loading the upper end of the but- 
tress always consists in corbelling out the main cornice above 
arches, ahich throw on the buttress the entire weight of the 
mass between two buttresses (Pig. 270); a still heavier load- 
ing is attained by means of a kind of attic story erected above 
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the main cornice and constructed of simple arches spanning the 
space between two buttresses (Fig. 271). The erches could be ; 
utilized as openings for admitting light to the attire of the 
building, being at the same time windows in a small corridor 

or in small chambers in the roof. The Cothic style indeed in- 
troduced the so-called fable dormers for this purpose to load 

the buttress in accordance with a similar principel. . 

If the buttresses are arranged inside a building, it may well 
happen that they need to appear externally, only as low buattr- 
asses of moderate projection (Fig. 272); these may terminate 
at top in any suitable manner without the necessity of vertic- 
ally dividing the upper wall of a building in several stories: 
in other cases they may perhaps require a very wide projection, 
according to the arrangement of the vault, so that by vaulting 
over the spaces between buttresses may be formed external gal- 
leries over deep recesses, or above a rou of internal chapels. 
(Fig. 273). 

As the breadth of the buttress is diminished by offsets, th- 
ere may be offsets in the thickness also, but which can only 
tbe small on account of the small thickness of the buttress; 

(Fig. 274); it is otherwise if perhaps bridge piers have butt- 
ressetike offsets, when the breadth of the pier is considerable, 
on angle buttresses of towers that are always developed on 4 
broader base, or on additions for strengthening the angles of 
the bases of monuments, fountains, etc. | 

Groups of buttresses are always required at the angles of v 
vaulted rooms and buildings, especially on towers, and they are 
sometimes employed in connection with stairway towers. The us- 
nal modes of arrangement are the following (Fig. 276); the but- 
tress is set back from the angle at a, directly at the angle 
at b, or diagonally at c’ the corresponding arrangements of a 
stairway tower would be as a a’, b’, and c’, this tower being 
one of the most appropriate Leuati ck’ for strancthentme the 
angle, at the same time playing an important part as a serv- 
ants’ stairway in many cases. The group of buttresses may com— 
bine in in a mass at their base, separating above this (Fig. 
277): by the use of diagonal members may be obtained peculiar 
arrangements of piers, as in the treatment of buttresses in 
Cothic style, memorial columns and similar forms of piers. 
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Ruttresses are in nowise a monopoly of the Cothic style, so 
as to be suited to that alone, or that they must always be 
treated with Cothic forms; then are a general result of vault- 
ed construction, and in case of a problem similar to those sol- 
ved in the middle ages, we cannot dispense with this expedient 
of the buttress. But if we desire to give to it a Renaissance 
form, thus entirely neglecting the existence of the Cothic st- 
yle, we should return to the forms devised by the middle ages 
up to a certain degree; the generally valid bart of mediaeval 
architecture is this, that it created forms which cannot be 
replaced by better ones. To exclude those forms on principle, 
would be to advance backward. Conversely we must never feel 
constrained to retain the detail forms of Cothic employed in 
its buttresses and flying buttresses, because it knew not how 
to use others. On principle we should avoid the use of buttres- 
ges as merely decorative parts, as likewise occurred in the 
Cothic style nothing is to be resisted, but certainly must not 
fall into the opposite error of the Renaissance, of greatly 
enlarging the volutes of modillions intended for a small scale, 
and of employing them as purposeless forms for buttresses, in 
the sense of being general form symbols for the indication of 
a horizontal thrust. 

Flying buttresses are counter arches, which do not transmit 
the thrust of vaults to the mass of a buttress by a heavy and 
inflexible buttress pier, but by an arch, which itself exerci- 
ses a thrust. Flying buttresses become necessary in all basil- 
ican designs of several aisles, they may also be used when . 
the buttresses are entirely omitted, but fixed points exist, 
for example rocks, massive walls, etc., to which the thrust of 
a vault may be transmitted. Finally they lose their function 
as arches exerting thrusts if free standing piers or the angle 
masses of towers, are connected with the principal mass of a 
building by oblique struts or by horizontal bridges supported 
by then. 

The following modes of arrangement are possible;-«, ©" 9° oF 

a, three or four aisled basilican buildings. 

1, merely a single buttress is required; 2, two separate but- 

tresses are necessary (Fig. 278). 3, to increase the resistance 


are necessary two flying buttresses, connected together: (Fig. 279). 
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4, for the same reasons but one flying buttress is required, 
though this must be very heavily loaded. 

by five or six aisled basilican buildings. 

1, the pairs of side aisles are of different heights. Two 
flying buttresses are their arranged above each side aisle, as 
on the cathedral at Beauvais (Pig. 280), or a single flying 
buttress spans the outer aisle, while a second larger one is 
thrown over both side aisles to the centre aisle, as on the 
cathedral of Notre Dame at Paris (Fig. 281). m, the side aisl- 
es are of equal height, when the inner aisle requires two,and 
the outer aisle a single flying buttress (Pig. 282). 

The buttress mass against which the flying buttress abut must 
satisfy the requirements stated at the beginning of this Chap- 
ter, but it is particularly necessary to locate its centre of 
gravity nearest its inner side by corbelling inward the masses. 

The flying buttresses are themselves to be regarded as arches, 
and are to be correspondingly treated, they will be more stable 
if in thefform of half a pointed arch, than that of a quadrant; 
further in case of very high centre aisles like those of the 
larger Cothic cathedrals, they not only resist the thrust of 
the vaults, but also hinder the vibrations of the centre aisle 
caused by violent storms. In such mighty structures 1t may hap- 
pen that the total mass of the buttresses and the flying butt- 
resses presents so large a surface to the action of the wind, 
that they require to be connected by transverse arches. Should 
such a case actually occur, the building would be concealed by 
a formal structure of battersses and arches. 

If the wall mass of the buttress is to be decorated, one must 
distinguish between those points that may be made lighter by 
openings without injury to their structural meaniné€, and those 
points which may be merely decorated by niches containing fig- 
ures, canopies, inlaid panels, etc. To utilize the upper edges 
of the flying buttress as channels for rain water, which #as 
done in the Gothic period, will seldom be repeated, being not 
a very practical procedure. 

It is self evident that a puttress can fulfil its purpose of 
strengthening the wall only when the masonry: is well bonded t 
together. hence a buttress could scarcely be constructed of 
boulders or Cyclopean masonry. A good bond can only be obtained 
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aith rubble of quarried stone, ashlar masonry or brickwork; 
the bonding of ashlar masonry would be strongest if blocks 
cut with reentrant angles were used (Fig. 283 a). If a wall 
is about 3 ft. thick with ashlars about 2 ft. long and 1 ft. 
wide, a buttress projecting 3 ft. and having an equal width 
would be well bonded as shown in Fig. 283 b. If the buttresses 
are built of brick masonry all offsets diminishing upward must 
diminish by courses. 

D. OPENINGS IN WALLS. 

Openings in walls are; I, openings in masonry; II, openings 
in walls of wood or iron. Their purpose is either the admissi- 
on of light when they are windows, or to permit passage when | 
they are doors and gateways. To the latter may be added the p 
portals of tunnels, gateway bridges, openings for passage of 
water, etc. The leading idea in the formation of openings in 
walls results from the construction of the wall, a part of wh- 
ich is removed by the opening, so that the bonding is interrup- 
ted in one place, the adjustment of the interruption of the 
pond depends first on the clear width of the opening. The for- 
mation of the opening is further arranged in accordance with 
the thickness of the wall, and with the quantity of light to 
be admitted to the room, or in case of doors to the desired 
ease of passage. 

The formation of openings in walls further depends on the 
means of closing them, and finally on the two points mention- 
ed in Tectonics, the self limitation of the material next an 
opening in the form of raised members and borders, as taking 
the form of a withdrawal of the material from the opening and 
laying bare its interior. 

I. Openings in masonry walls. 

We shall now examine first a few problems, such as commonly 
occur in case of openings in walls, before considering the de- 
tails of doors and windows. 

a. Ceneral. 
1. Spans of openings in walls and their bond. | 

The simplest mode of covering narrow openings in walls of ma- 
sonry will be by a single lintel; this may be cut in various 
ways (Fig. 284); but it would thereby be weakened, and a frac- 
ture at its middle is to be feared. The fracture of a simple 
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lintel will less easily occur when wrought from a very hard m 
material, or if made deeper at its centre (Figs. 284, 285; a 
stone hollowed out on the underside will not be as easily bro- 
ken if it is formed like a keystone (Fig. 285), or if a joint 
be made at that point where it threatens to break. Whether 
hollowed or not, a stone may be protected from fracture by its 
load being supported otherwise, most simply by two blocks (Fig. 
285). This may be most perféetly done by three voussoirs (Fig. 
286) which act as an arch. The same end may be attained in many 
cases by allowing a keystone to extend through two courses (Fig. 
286). Further, three voussoirs may be so jointed that their 1 
lower surfaces form a plane. These and other modes of covering 
narrow openings are especially used for cellar windows, the a 
arched form of the covering stones may in most cases be chosen 
at pleasure, and it permits the most diverse forms (Fig. 287), 
since it is scarcely necessary to consider merely the decorat- 
ive side of the arrangement. 

As for what concerns the bond of these simpler constructions 
of openings in walls, the following motives would result from 
the previously treated ground laws relating to bonds, it being 
assumed that the construction of the covering and jambs is to 
be in cut stone. 

1. In masonry of boulders and rubble, the stones may have i 
irregular and inclined joints, since these kinds of masonry a 
are better adapted to random joints than to vertical ones. 

2. In polygonal and Cyclopean masonry, one must seek to obt- 
ain a suitable lintel with a horizontal underside, or to arra- 
ance three stones with radial joints (Fig. 289); further, to 
arrange the stones of the jambs to form regular jambs, whether 
vertical in rectansguler, or inclined in trapezoidal openings. 

An interesting example of a small window with a bond suited 
to Cyclopean masonry is here given from the eastern choir of 
the cathedral of Treves (Fig. 290), belonging to the end of 
the 12 th century. 

3. In irregular masonry mostly composed of blocks with reen- 
trant angles, an example of which was given in Fig. 7 and found 
in Greece, the most varied modes of spanning the openings bec-. 
ame possible, the joints and possible projecting bosses giving 
rise to peculiar forms. Such arrangemerts are entireln pleasing 
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and proper for the fortress character of many buildings, if 
not affected as in the windows of the new palace in Baden-Baden. 
(Fig. 291). : 

4. In mixed masonry partly built of quarried stone and part- | 
ly of bricks or stones from river beds in herringbonesibond, t 
as a rule the openings should be covered by lintels, against 
abich the bond dies; or by arches against whose top the bond 
stops as it may chance. Beautiful examples of suth mixed mason- 
ry of the Roman period and of the middle ages are shown in the 
illustrations from the imperial palace in Treves and from a b 
buttress of the Nicolai church in Bautzen (Figs. 292, 293, 294). 

Tn the first example the masonry below the springing tensists 
of alternations of three courses of bricks with three of quar- 
ried rubble’ the bricks of the arches are not trapezoidal but 
are merely thin bricks, and the stones are regularly dressed 
but not as ashlars. The bricks are 13 3/8 ins. long, 1 9/16 
ins. thick, and the beds and joints have the same thickness as 
the bricks. The largest tile in the arch measures 21 5/8 ins. 
square by 2 3/4 ins. thick. The dressed stones are 5 1/2 ins. 
thicg and 7 1/6 to 8 11/16 ins. broad. Tn the last case (Fig. 
294), larger blocks of sranite alternate as voussoirs with 
smaller fragments of granite, and the masonry consists of ent- 
irely irregular granite rubble, the angles being strengthened 
by larger regularly dressed blocks of granite. 

Opus reticulatum is seldom employed otherwise than in combi- 
nation with regular arches of bricks or stone,. against which 
abuts as may chance. 

5. In peculiar kinds of ashlar masonry like that previously 
described, from a church in Naples and the fortress in Florence, 
simple narrow openings were formed, covered by a single voussoir. 

6. We have already considered generally openings in ashlar 
masonry for small spans, as in cellar windows and openings of 
all kinds for admission of light. In case of wider openings, 
there is to be especially examined their covering by arches, 
(segmental, elliptical, semiciecular:and pointed), as ell as 
the jointing of these arches in connection with the bond of 
the masonry. 

To not weaken the crown of the arch, the extrados is either 
drawn parallel to the intrados, or the voussoirs are arranged 
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in accordance with the-coursed bond, that the keystone may have 
the required height. If the arch consists of onle 3, 5 or 7 st- 
ones, it will not be very difficult to bond them with the ash= 
lar masonry, since the arch will scarcely affect more than four 
courses in height. for practical reasons the divisions of the 
arch must be so chosen as to be suited to the natural height 
of the courses of stone, being at most 15 3/4 to 23 5/8 ins. 
thick; for measons of stability it is preferable to sompose t 
the arch of as many voussoirs as possible. Therefore it would 
be well to base the division of the arch on the beast thickness 
of layer of the stone, since the voussoir must be @détdervat the 
extrados than on the intrados, and to divide the intrados in 
as many stones as the space permits, since for reasons of sta- 
bility is is best to lessen the span of the arch by corbelling 
at the abutment, and this division may vary within tolerably 
distant limits. 

The division of the arch into vorssoirs and of the wall in 
Courses will collide, if either division be not dependent of 
the other. In regard to the division of courses and voussoirs, 
the following cases are possible. 

a, the courses are of equal height; b, heights of courses a 


are alternately equal; c, the courses have unequal heights; d, 


voussoirs are of equal width; e, widths of voussoirs are alter- 
nately equal; f, their widths are unequal. . 
Since the construction depends entirely on the form and span 
of the arch over the opening, each separate case will lead to 
a special mode of division; it is sufficient to remember here, 
that strongly loaded segmental arches should have their depths 
increased toward the abutments (Fig. 295 a); arches with high 
rise, toward their crowns (Fig. 295)b); at the same time when 
the widths of voussoirs are unequal, they should be wider to- 
mara the crown than the atutments. 


The jointing of arches of wide span or the covering of narrow 


openings is always to be arranged according to the heights of 
the courses of the material when the wall is of brick; if the 
arch itself is of brick it should always be constructed of vo- 


uvssoirs or bricks of tapered form, or the bricks man be rectan- 


gular and the mortar joints be wedge shaped. But in all cases 
it will be bes to make the extrados of a bricg arch parallel 


to the intrados, for it is alwags preferable in brick ~™ 
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to employ a normal form of brick throughout; wedge-shaped mor- 
tar joints are preferable to tapered bricks, and to dress off 
the outer ends of the bricks to unite well with the wall bond 
would not only be formal but useless. 

If it is desired to make a brick arch not concentric but wi- 
th a stepped extrados as in ashlar masonry (Fig. 296), this — | 
can be done in two ways, either by horizontal and vertical or 
horizontal and radial limiting joints» but this arrangement w 
would possess no considerable structural value, partichlarly 
in the second case, since the bricks would have to be cut and { 
rubbed to taper shapes, but would be justified in manywcases 
for decorative reasons; further one would scarcely increase 
the depth of a pointed brick toward its crown, or of a segmen- 
tal brick arch toward its ends (Pig. 297 a) for small spans, 3 
since cutting the bricks would make the strength of the arch 
doubtful, and to offset the bricks would make the arch appear 
ugly. To construct the arch of several concentric rings is 
structurally purposeless, since only a strengthened arch with 
radial joints extending through its entire 8epth would not on- 
ly appear but would really act as such. Roman arches composed 
of several rows of bricks owe their strength only to the excel- 
lent mortar and not to their construction. 

8, The arch may be decorated first by the alternation of the 
materials employed as in brick masonry, voussoirs may be inser- 
ted between the bricks of the arch. A second motive for decor- 
ating the arch consists in accenting its principal points, such 
as the crown, springing points, and the joints of rupture (Fig. 
297 b)* the brick construction of the Dutch Renaissance is ch- 
asracterized in this wau, where keystones, imposts and stones P| 
at joints 6f rupture, were placed in arches of the most differ- ] 
ent kinds, while the remainder of the arch was entirely of brick. — 

Yot only the Dutch but also the Italian Renaissance sought to 
relieve arched construction by accenting the springing points, 
points of rupture and crowns, especially in the doorways of the 
simpler houses and also in simple paastered ceilings , whose 
plainness required the invention of original motives. A few ex- 
amples of such motives for doors of houses from Como, Bergamo, 
Bellagio and Brescia, might find place here (Figs. 298, 299, 
300 )5 the latter is more characteristic than beautiful or wor- 


thy of imitation; all the joints of the splayed soffit and jambs 
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radiate from a single point at the heisht of the human eye. ~~ 
Rout with the exception of those marked f, these joints are not 
real but sham ones. The idea of this sham architecture cannot 
be regarded otherwise than objectionable. 

An esthetic motive suitable for ordinary plastered masonry 
consists in covering the real arch over door or window openin- 
gs by a slab of stone placed pefore it, which may have a moul- 
ded edge or be decorated by foliage, the key stone»and imposts, 
as well as those at the rupture joints may_each be treated in 
its own way. 

The impost is always accented and its treatment may follow 
the most diverse modes; foliage, heads, shields of arms, etc., 
are suitable for its character. The keystone being the most i 
important point of an arched construction requires a@ special 
accent, “in wany cases it also serves the most diverse purposes, 
and may therefore sometimes be formed as a corbel to support 
a projecting cornice, sometimes be intented to support a bust, 
shield of arms or one bearing the number of the building. The 
noblest decoration of a keystone will always be a human head; 
sympolic emblems, heads of animals, etc., may be substituted 


for a head,according to the purpose and importance of the building, 


2. Thickness of wall and light and spacial character 
of doors and windows. 

Openings in external walls in most cases are intended for 
admission of light to a room, or to give access to mén or an- 
imals. Even embrasures, whose direet purpose is to permit the 
passage of a projectile, are always to be regarded as openings 
for light, since they must be so arranged for the object to be 
seen at which the projectile is aimed. In arranging plans of 

openings in walls, the leading idea for windows is admission 
of light; for doors to facilitate access; hence the opening 
should be widened either outside or inside; an external widen- 
ing is necessary or suitable for doors used by large numbers 
of persons, and for windows not to be looked throush outward, 
as in cage of high church windows; an internal widening is de- 
sirable for many doors, when a room is to be quickly emptied 
of people, as for theatre and church doors; also for windows 
intended for looking through, like those of dwellings and many 
public buildings. 
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Another reason for deciding whether an opening in 4 wall sh- 
all be enkarged outside or inside is the mode in which the b | 
doors or sashes are to open. if these are not folding the ope- 
ning must often be splayed inside so that the door or sash does 
not project beyond the jamb (Fig. 301); if folding, the splayed 
jamb may be narrower and the opening may be splayed outside. 

If the door or sash is required to entirely fit into the jamb, 
pilasters projecting inside will sometimes be needed (Fig. 302), 
whose projection from the inner surface of the wall may be con- 
siderable, if the wall is not sufficiently thick to receive t . 
the entire door or sash, that it may not project inside. 

Conversely in case of doors, the doorway may project from t 
the outside of the wall, both to facilitate passage and to af- 
ford a projecting shelter, thus makind the opening in the wall 
deeper than could be obtained wit: the thickness of the wall 
alone. This arrangement may be necessary for entrances of chur- 
ches, palaces, city halls and similar buildings for public as- 
semblies. 

2. Means of closing doors and windows. 

For all openings in walls intended to be temporarily open or 
closed, this requirement will aid in determining their arrang- 
enent in plan. Rectangular doors and windows are always prefe- 
rable for rooms of dwellings on account of admission of light, 
the joinery, ease of opening and closing, and for placing cur- 
tains before the opening, that is usually spanned by a segmén- 
tal or round arch. In public buildings, which require larger 
doors and windows on account of the depth of rooms to be ligh- 
ted and the greater number of persons, the doors and windows 
need to be round headed, or the windows may be divided by mul- 
lions if quite wide; windows seldop opened by special mechanism 
for ventilation like those of churches and buildings for ordi- 
nary purposes of all kinds, depend less on the form of spanning 
the opening. It is generally unnecessary and bad to made the 
doors pointed at top (Fig. 304), even in case the form of arch 
prevailing in the building is pointed; this is one of the most 
common faults of architects ignorant of the spirit of Cothic, 
believing it necessary to make the doors pointed because of 
the windows. 

The Gothic style indeed made doors pointed but seldom, the 
relieving arch was usually pointed, but the door terminated 
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by a straight lintel or this is cut segmental; but if the door 
is made pointed (Fig. 304) the internal opening must commonly 
have a segmental arch, since the door could not be opened if 
a pointed arch were used with a pointed tunnel vault above. 
4. Limiting forms of the material towards openings 
as projections, borders and splays, its interior exposed. 

We have already pursued the thought in various places, that 
ideas associated with convex and concave forms give the leading 
points for a multitude of esthetic forms. They play a chief p 
part in the architraves of openings in walls. Therefore the 
construction of these openings determine the choice of the sec- 
tions of their architraves. 

net a bd (Fig. 305) be the direction of a ray of light passing 
through an opening enlarged outside, and let c be a parallel 
ashlar of. the wall; it is evident that the entire enlargement 
of the opening may be so moulded, that the splay a bo forms the 
limit within which lies the moulding. Further, the entire space 
from c to d (Fig. 305 b) may be replaced bp a border profile 
to make the architrave still wider; finally the parallel ashl- 
ars and their margins may be moved forward to the point e (Fig. 
205 c), leaving the splay c d as in the first case, or this 
may be replaced by a moulding; in the two first cases the total 
width c d of the profile is greater than in the third case, t 
the enlargement of the opening is equal in the first and last 
cases, but the widths of the profiles ard different. According 
to this principle of forming the openings, the free choice is 
open to us, of how wide to mae the architrave, and how much to 
splay the opening. The principle of this kind of architrave is 
based on the assumption that the opening in the wall is formed 
by omission, when the same bond is employed for the entire wall, 
whether of stone or brick; or in other kinds of masonry the o 
opening is enclosed by a layer of ashlars or bricks (Fig. 306). 
The second structural principle determines the choice of moul- 
ding for an opening consists in enclosing the opening by a spe- 
cial architrave, against which dies the masonry (Fig. 307).The 
masonry may be ashlar, Cyclopean, rubble, brick or any other 
kind, while the architrave is of stone or brick. 

Tf we recall that by wall face we always understand the real 
or ideal vertical plane from which project the paneled ashtars, 
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and which coincides with the faces of those having triangular 
joints, in accordance with the first principle of the construc-— 
tion of openings in walls, the profile of the architrave is al- 
ways behind the wall face, but it may project in front of that 
in accordance with the second principle; bat principles nust 
always be separated and never combined, so as to have the arch- 
itrave froject from the face of the wall, unless it is struct- ' 
urally separate from the wall, for otherwise surplus stone must 
be cut from each block of the architrave. 

In very thick walls, the openings have very wide jambs, which 
may be constructed of ashlars in two ways, either as shown in 
plan at a and b (Fig. 308), where the splay is produced by st- 
ones set obliquely, or according to the plan c and a (Figs. 309), 
where the splays are replaced by rectangular offsets. the exam- 
ples b and d represent the architrave as projecting considera- 
bly from the wall face. In case d the rectangular offsets may 
te replaced by small columns in windows and entrances, or the 
angles between the offsets may be filled by small columns (Fig- 
310), whose capitals support arches prifiled in any manner. 

be Special on doors, windows, gateways, etc. 

As already stated, openings in walls are for admission of 
light as windows, or are passages of all kinds, doors, gateways, 
portals of tunnels, gateway bridges, for water, and others such 
as embrasures, for ventilation, etc. Windows are formed in ver- 
tical walls, either with a vertical axis like wheel windows, 
in which we include all windows arranged about a centre, or 
are skylights in ceilings. According to their uses they princi- 
pally belong to dwellings, public buildingr and palaces, lastly 
to churches. We shall now describe openings in walls in the f 
following order. 

1, windows of dwellings; 2, those of public buildings and p 
palaces; 3, those of churches; 4, wheel windows; 5, tracery of 
windows; 6, skylights. We distinguish the smaller entrances of 
private and public buildings as:- 7, doors; 8, larger gateways 
including city and fortress gates and triumphal arches; 10, 
portals of tunnels; 11, gateway bridges; 12, openings for dis- 
charge of water, for ventilation, embrasures, etc. 

1. Windows of houses. 

We first consider the windows of dwellings for the eeason t 

that the most important separate motives may be derived from 
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these as being normal arrangements. 

Windows of very plain buildings and of those merely intended 
for useful purposes will assume the simpler forms, already tr- 
eated in the preceding pages. In this case the problem always” 
is to obtain the best effect with the simplest means. 

ao. Cellar windows. 

Little mn general may be said here of windows in cellars of 
houses, sometimes introduced in dwellings, since the proporti- 
ons of their forms change in each case. On account of their | 
small height they are made as wide as possible to admit a con- 
siderable amount of light, and are then srouped by twos, thre- 
es, etc., splayed inside and spanned by a relatively low lintel, 
that may be omitted when the plinth itself forms the lintel ( 
(Fig. 311). The profile of the architrave may be entirely omit- 
ted or be simply treated, shaped to admit as much light as pos- 
sible, with an external rebate if wooden sash are necessary or 
if the windows are fixed, with an internal rebate that may be 
omitted, if the wooden frame fits into a rebate in the stone. 
(Fig. 312). 

Tf the cellar windows only serve to light the rooms in the 
cellar, they are generally made subordinate, but the most var- 
ied combinations with the ashlar masonry of the substructure 
are possible, like those mentioned in the Chapter on the sim- 
pler methods of covering small openings in walls. Peculiar . 
arrangements result from the combination of basement and cellar 
windows as will be lound later. 

8. Windows in basement story. 

Forms of windows in basement of lower story are always adap- 
ted to their arrangement | 

The basement of a house for rental will contain smaller and 
therefore less respectable dwellings, than that of the first 
story, since the doorway and entraice hall occupy a part of its 
space, or it may be taken for a small shop. 

In detached houses and villas, the basement usually contains 
the reception room, dining room, etc., thereby becoming the p 
principal story, while the upper story becomes subordinate and 
contains the bedrooms, breakfast room, nursery, boudoir, etc.; 
if a second or third story is found in city houses for rental, 
these stories likewise contain subordinate dwellings. The char- 


acter of the stories must be indicated in the architecture, 
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but at the same timee in the hegher houses the basement story 
forms the base of the entire building, and the upper story is 
its termination, and since it expresses the natural feeling, 
or more correctly speaking, accords with the ideas associtated 
with Above and Below, that the upper part should be light and 
the lower story heavier, a change must be made in the windows 
of the different stories, both in dimensions and in treatment. 

If in general we name the story containing the best dwelling 
the belle etage, which may also be the basement in villas but 
will always be the first story in houses for rental, the fol 
owing normal proportions , common in different places and based 
on the local units of measure, may serve as bases, and it is 
to be noted in this connection, that the sreater part of the 
architecture of Dresden houses is based on a very careful con- 
sideration of practical requirements as well as the most plea- 
sing proportions. 

For an ordinary lower class for rental at Dresden. 
Basement. 1 st or belle etage story. 2 nd story. 3 rd. story. 


Shops. 3.94 x iP ss, ft.high. 3.77 * 7.06 3.77 x 7.06 
The proportions in the above stories are:- 
1 & 1.917 ie 1.67 1: 187 


For a better house for rental:- 
3.94 x 7.55 4.26 x 8.20 3.94 x 7.06 3.77 ne 688 


These proportions in the different stories are:- 


Tied, 917 1 9,23 13%':2.875 1‘: 1.826 
Tor a larger and better house for rental:- 
3.94 «7.55 4.10 x 8.36 4,27 '*% F228 3.77. * 6.792 
These proportions are:- 
1262547 i:47'4.888 1+: 1.846 1 + 4 7ae 
The following apply to two story villas:- 
Ground or belle atage. First story. 
4.27 x 8.20 3.77 * 7205 
4.75 * 8.52 
4.43 x 8.37 Ciddnints Wb 
Stuttgart. 
Basement. First story. 2 nd story. 32 rd story. 
3.28 x 5.58 3.44 x 6,89 3.282 6.06. 2.95. 5946 
Vienna. 


3.94 x 6.89 3.94 x 7.98 3.94 x 7.54 3.94 x 6.56 
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Carlsruhe. 
3.44 x 6,89 3.77 =x 7.38 2.61 x 6.72 
Beblin (according to Schinkel). 
For a house for rental:- 
4.60 x 8.20 4.60 x 9.20 4.60 x 8.20 4 
For a villa:- : 
4,60 x 10.18 5.10 x 10.18 
A fex smaller Italian Renaissance palaces are given for comparison 
Florence, Palace Larderel. 


4.60 x 9.50 4.60 x 9.50 4.60 x 9.50 
Siena, Daekling. 

3.94 x 7.82 3.61 x 6.82 3.61 x 5.57 
Rome, Palace Massimi (Peruzzi). 

3B * 7 22 4.92 x 9.20 Mezzanine. 
Rome, Palace A. Massimi. 

4.40 x 8.03 4.43 x 8.75 4.00 x 6.23 
Rome, Palace Firenze (Vignola). 

4.0¢/= 8.00 5.80 x 7.85 3.64 x 6.94 


While the architects of the Dresfen school have grettyistric- 
tly adhered to the prorortions of the windows of houses here 
given, the dimensions given for Stuttgart, Vienna, Carlsruhe 
and Berlin are merely approximate, but are not the normal din- 
ensions employed in those cities. 

y. Architraves of windons. 

Architraves, like the usual moulded portions, are wrought f 
from the usual stair step blocks in many places, where rendered 
possible by a great development of the quarrying of stone as 
in Dresden; the rough blocks have normal dimensions of 7.48 to 
7.88 ins. wide, and the profile of the architrave varies fron 
6.02 to 6.96 ins in width; yet the same width of architrave is 
retained in the different stories, but this width may be incr- 
eased from the least to the greatest measure, according to the 
richness of the profile and of the building, also according to 
the fineness or plainness of its character. 

Since the clear width of the windows of different stories v 
vary according to the rules of the Dresden school, but the wid- 
this of their archives remain constant with 4 normal width of 
6.5 ins., the Hap: of this to the clear width of the win- 
doa varies between 1-: 7 and 1°: 9; hence the architraves of 
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of the narrow windows appear broad, while those of wider ones 
seem narrow. The Dresden dimensions are in general to be term- 
ed samll, owing to the fine grained sandstone used there; the 
architraves of classic and Renaissance windows are generally 
wider, being 1/4 to 1/6 the clear width of window. 

We have so far considered the window and its architrave as 
it appears as a normal on houses having smoothly plastered or 
stone walls, where the architrave is not produced by splaying 
the angles of the opening, but by the separate lintel and jambs 
of the window. The projection of the jamb stones in fromt of 
the face of the wall must at least be 0.9 in. for plane ir 
1.38 in. for moulded jambs to make its effect satisfactory’ t 
the other practical dimensions are given in Fig. 313. 

This Dresden school has fiked the following normal profiles 
for architraves of windows for the most varied cases occurring 
in practice, fiall havéng a strictly Renaissance character and 
being suited to the Pirna sandstone used, but which still leave 
the proportions of details to the esthetic sense. 

1. For smaller windows (Fig. 314) of simple character, 6 ins. 
wide and 0.904 in. projection. 

2. For smaller windows of richer character, 6 in. wide and 
0.904 in. projection (Fig. 315); the sunk panels may have ang- 
les filled with rosettes, and in very rich arrangements, they 
may be filled by delitate ornaments. 

3 to & For windows of average size (Fig. 316), simpler and 
richer, finely or more plainly profiled, 6.5 ins. wide, 1.38 
ins. projection. | 

9 to 20. For broad windows (Fig. 317), more or less simple 
or rich, richly or plainly profiled, with or without sunk pan- ' 
els, 6.97 ins. wide, projection 1.38 to 1.97 ims.(Fig 317). 

In all these profiles the ease of execution, general effect, 
the projections of each fillet, cove, round, reverse oBee, are 
considered in the most careful way. The peculiarities found in 
these profiles are the following. 

No. 1 has least projection; nos. 2, 12, 20 have sunk panels; 
nos. 4, 7, 8, 13, 15, 16, 17, have flats separated by rounds; 
nos. 2, 19, terminate with reverse ogees; No. 5 has undercut 
quarter round; nos. 6, 9, 19, have reverse ogee with round; 
no. 9 has entire profile projecting from wall face, an except- 
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exceptionally permissible arrapigement of heavy character. Nos. 
15 and 17 with splayed bands. 

In all these profiles the recalling of classic forms and the 
treatment of the architrave with imitated forms are suppressed — 
AS improper, and the nature of the architecture is brought in- 
to the foreground. | 

§. The so-called Bars. 

Very ancient reminiscences of wooden construction remain to 
the present day in the peculiar forms of the so-called ears of 
‘the architraves of windows, if we conceive tao window jambs, 
above which is placed a lintel connected telow by a crosspiece 
(Fig. 318), we shall obtain the form of such an architrave in 
the simplest way; if we carry the moulding around the edges of 
the ears, the motive is enriched, and the architrave of the w 
aindow is harmoniously developed. The lintel (Fig. 319), hich 
must project at least 0.9 inch, must have a height equal to t 
the width of the architrave; the window sill, which may also 
form an ear 0.9 inch high, should have about the same width, 
and since 1-38 inch is required for the wash, it must be 2.36 
ins wider than the profile of the architrave. It is easly seen 
that only the outer members of the architrave mouldings can be 
broken around the ears, or at most only the prin¢ipal band in 
addition to these, also that the sunk panels forming squares 
at the angles are unsuited for application to the ears like 
diamond panels, since ugly angles would be produced in the 
first case and ugly intersections in the last. (Fig. 320). 

Tf it te desired to break the entire profile of the architr- 
ave around the ears, their height must be equal to twice the 
width of the profile (Fig. 321), but the jamb must then be ab- 
out 0.9 in. thicker, since a part of the ear must be cut on it, 
or the lintel must te stilted about half the height of the ears. 
(Fig. 322. The last arrangements are ankward. It is permissible 
to increase the height of the ear by the width of its outer m 
moulding, so that the joint of the lintel cuts off a portion 


of the ear (Fig. 323), in which case the jamb must be about 0.9 q 


in thicker. 

Tt is to be noted here, that a variation of the arrangement 
of the ears, found in stucco work as well as in mitred wooden 
architraves, is only proper and justifiable in stone construc- 
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construction, where no attention need be paid to the jointing 
and construction, as if the architecture were changed into 
sculpture, which is possible in the soft stone of Paris. In 
stucco or plaster work, one is entirely independent of the 
construction and hence may change the ears at pleasure. 

To employ inclined jambs or to make their profile wider be- 
louw than at top, so as to obtain space for the eags, would be 
archaic and scarcely justifiable in normal cases. It should 
also be remembered, that the height of the ears may be often 
determined by wall members, band-like friezes that run along 
the wall, or by the arrangement of mouldings having less pro- 
jection than the ears (Fig. 324). The Rococo idea of placing 
drops under the ears to indicate that the window is in the 
Doric style is objectionable as being a pedantic fancy, like 
so many things devised by a mistaken classicism. 

Tf a window jamb stands on a separate sill, which must patu- 
rally project from the wall suffictently to give space for the 
jamb, the following cases become possible:- either the archit- 
rave moulding dies agains the sill (Pig. 326), against a low 
plinth (Fig. 327 a) or an inclined plane (Fis. 327 b), or its 
foot is concealed by an ornament, or lastly the moulding is 
returned (Fig. 327 a) so that its external band is a plinth. 

The first and second arrangements mentioned have something 
undeveloped and incomplete; the termination of the moulding 
against an inclined plane was a special favorite in the midd- 
le ages and is the simplest and yet the most primitive form, 
suitable for the forms of jambs produced by splaying, its im- 
portance increases in case the moulding projects so much as to 
require splaying to carry off water, as on entrances of large 
size and similar architectural motives. Returning the moulding 
across the foot of the jamb is to be regarded as an invention 
of the Renaissance, and it may be single or double, either me- 
rely arranged on the front or also on the sides (Fig. 327,d,e). 
The most pleasing arrangement, though requiring most work in 
stonecutting, is that with the foot of the jamb concealed by 
an ornament, a mode of treatment much in favor in the German 
and French Renaissance. 

¢. Window caps. 
The most obvious expedient for enriching the appearance of a 
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nindoa, at the same time protecting partly from the rain and 
balancing the sill, is the use of caps over the windows. A rete 
lieving arch is usually arranged above the architrave of the i 
window, over which a cap may find room; this is then separated 
from the architrave by a space like a frieze (Fig. 328), if t 
the masonry is plastered, the relieving arch is concealed by 
the plastering, if constructed of ordinary materials; if the 
arch is carefully built of stone or brick it may remain visible 
and project beyond the surface of the plaster or face of wall; 
(Fig. 328); if the projection of the architrave be 1.38 ins., 


that of the frieze may be half as much. ff the building is con- 


structed of ashlar masonry, the relieving arch should consist 
of two or three ashlars, the last being cut in voussoir shape, 
(Fig. 329), or it should be concealed by a slab of stone that 
may be enclosed by a border, be decorated by relief ornaments, 
or be made of a nobler material. 

The frieze must always project from the wall face it it is 
to act as such and if it be also of plaster; but it must have 
only the breadth of the window when ears are present, not to 
encroach on them. It is only justifiable to omit this frieze 
“hen the cap and lintel of the window are wrought from a single 
piece, and are therefore strong enough to support the weight 
of the wall, or wken a special relieving arch is placed abowe 
them. The cap will then rest directly on the lintel of the win- 
dox, from which it should always be separated by a visible jo- 
int (Fig. 330). 

The cap is a horizontal stone slat built into the mall, which 
in the simplest way has a sloping wash at top and a drip at b 
bottom (Fig. 331 4). Its projection requires support by a low- 
er moulding to make it satisfy the eye (Fig. 331 b), and a , 
higher form of development needs a crown moulding (Fig. 331 ¢c). 

According to the projection of the cap with the same height, 
the vertical surface may predominate over the upper and lower 
members as in Fig. 331 b, c, or conversely it may be reduced 
to a minimum by them (Fig. 332). The entire, character of the 
cap accommodates itself to this and will be heavy for a thick 
slab or light for a thin one. The appearance of caps of equal 
height may be modified by a steep or @ more nearly horizontal 
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The upper member (Fig. 333) fulfils the purpose of a termin- 
ating or crowming member, the lower one is a horizontal suppor- 
ting one (Fig. 334); Evidently in richer arrangements these m , 
members may be decorated by leaf mouldings, pearl beads, dent- 
ils and similar ornamental elements, according to circumstances. 

Qne may take 7.48 ins. as a measure for the height of the cap 
in norhal cases; if it is required to be lower the wash may be 
more inclined. 

The projection of the cap may be increased as a whole by sli- 
ding the cap and its drip out farther’ this mode of increasing _ 
the projection is dangerous, as the cap appears heavy in prop- 
ortion to the entire architrave of the window, though not suf- 
ficiently protecting that from rain, at the same time it may 
appear to project too much at the ends. Caution is therefore 
advisable, and a moderate projection of the cap is preferable; 
{ts projectionimay be made less at its ends than its front, so 
that its underside appears unequal in breadth (Fig. 335), the 
upper and lower members projecting equally all round. 

It is incorrect to regard a cap as a principal cornice at a 
reduced scale, as usually done; in many cases the cornice and 
Cap may serve similar purposes, but on the other hand are es- 
sentially different frequently; The projecting cornice that c 
crowns the whole may serve as the terminal member for many ob- 
jects, buildings and furniture, so that supporting or crowning, 
lightwof heavy, lower and upper members seem desirable without 
the need of a water spout, a leading feature of the cornice of 
the classtc temple. By traditional custom the Creeks imitated 
the form of the water gutter where it could not be required, 
just as the mediaeval architects by force of habit also employ- 
ed the so-called gargoyle when it was useless. The famous door 
of the Frechtheum at Athens, over which a regular cap first o 
occurs since the older Egyptian architecture, and which by the 
orthodox Nechellenists is esteemed to be of unique beauty] ex- 
hibits a mixture of refined sculpture and a lack of architect- 
ural thought. A cap of similar character, whose crowning mem- 
ber is changed into a formal water gutter, may be appropriate 
in certain cases if the crowning member is made a gutter of 
thin metal above 2 widely projecting geison of boards. But the 
imitated gutter is meaningless when a mare form and fulfils no 
purpose, and if the Creeks did become accustomed to regard the 
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cornice and water gutter as inseparable ideas, or in other wo- 
rds reached the false conclusion, that since a water gutter | 
must be treated as a cpownins member, conversely a crowning 
member must be shaped like a gutter, we need not imitate any 
nonsense of that kind. 

In like manner the Cothic style committed the fault of using 
the verry appropriate wash (or inclined plane surface) with its 
drip as a natural form of cornice, where no water was to be t 
thrown off. The Creeks employed a geison as the principal part 
of the cornice, making this project as far as possible, so that 
the shelter from the rain might be found beneath it. The midd- 
le ages feared torrents of rain but little and desired to rid 
themselves of the rain as rapidly as possible; in rather a sh- 
ort-sighted way, without sufficiently thinking of its disposal, on 
ahether any provision should be made for this or not. The need 
of a principal cornice exists for a wardrobe, stove or altar, 
just as much as for a house or tower; still in the first three 
cases it will act merely as a crowning member and not to carry 
off water. In the same way a cap may be required in the inter- 
ior of a building, for furniture, niches in walls, for altars, 
monuments, doors and windows, stoves, etc., to satisfy esthet- 
ic requirements without fulfilling any material purpose. There 
always remains an affinity between a cap and a cornice if their 
purposes are allied, yet they are not the same, one remaining 
a cornice and the other a cap. 

When a cap is required to have a considerable projection, #ith 
consoles of the simplest form it is that of a slab projecting 
strongly forward and supported by a cortel at each end (Fig. 
336): to make these appear effectiv, the slab should project 
but little begond them as much as may be necessary, while the 
ends may project more’ the lower members of the cap are broken 
around the consoles,and underside of cap may be decorated by 
sunk panels to not seem too heavy. 

The consoles may be placed above the lintel of the window or 
door; only occupying the height of the frieze; they will then 
have the same width as the architrave over which they are pla- 
ced (Fig. 356), or are placed just outside the architrave that 
extends between them (Fig. 338); in this case a steep form is 
preferable, corresponding to the slender ness of the windowa 


Die. es . 
mtodd not navth of\neao efnt bilev ylatcfoeda oF 
MELD Of LOWE dehae1d tieds exam oF ek eteed n t0d 
“onespcra aang al yant @.08 of @0.d2 tdgten [atot tre 
+ itiw Tfew sxtnomred anotenemth seed? .qeo sdt to 29d 
Sa ' ‘eyso ef To osods bas aevettidors 10% nev 
“qenof oft tadt .srved Beton sd oels bisoda tT 
n od bloone -2efoanoo ent braver noioid eis sordw ,qeo 
tts) meds ant{tto1g mt srotetent bas , tsasi} so! edd so 
e tent of oefe bas geo ent to miot ent o* heey od teum 
te a ne -esfoenoo 
ttt ent to cetdeinsen 8 thineateht ets eeloanco nedy 
‘ed yen tf senuaoed Sidartitect stom ai [etait edd 
» »ytersqorg asifuoeq fitiw feneq f[atrerento ne 
etenc etufostidors wobmix antdotine to ansom vedtint A 
0g edt baste dotiw no [lta wobntw s to tnemegnerts ent 
oe . ef bus seoging evitetooed « reviesr yiirey doidn | 
reten mort “anitfoass yitweq .ebnvotd sitedtes no pray 
| oa sefite wobsart. 
: © to batt # eke lfre wobate sat ,botete ybaenth: ea 
ol te 10 ,<evertidow ent svrece: of yltastortine erfetorg 
mibinow evertidows beqoleveb yfint rod sent &.€1 of B0Le 
@ tanol smoe siigpe: of as $8972 08 ef nottosLo1y etal 
P bns .medt thodtiw yvesd cot tg9q74 Hioon Lite edd sonie 
bi se adwet, babftom tl .ettoqins ed teom atodaem ren0l 
cag tof tk yvaed oot meee blaow [{[te ent to soatrce taort 
“toston 3 Hlivor tod efoneg age ditw bedetatt ed yen tk siotoreds 
papraah ant +(e c o3t%) troqqoe wrtt s admat edt brotte ot ston 
loam ,hotieg Stesslo edt ot nvond yhsotle een treney 
ots ‘40 pee edd bas enedtA >a ngsés does end no Bauot 
ens i ia etlowtT 
ab 8 ovad cishane tans {[fte edt data yntan wo al 
momat bas aids Sne [few edt oxch gotrnet mott tetew 947 taov 
ol sninwoto t8qyqo! neo sed [ite edt nese bentatie yltostisg 
8 mat t {fon edt mort tedfgst asten sdf ewordt ylno ton dotaw 
2 ® 1949. & Ifte sittas edt shoot oele tud ,blnow cela alqate 
. m3 ef ‘yedmem 84940 erat (OSE snt8): oonetAsy qe e{don 6tor 
‘dedt at tloeer sdt iaflte edt) to abne eft te better yl 
> Lfie sat to esfgns edt ts [few add cwob enn a9nsis tester 
Pa iftve: etee tnevetg of neist 9d tang - uaa Istosge 


ee 


y iy Ti 


ay 


Pinout 


ae 


17 

“No absolutely valid rule can Z given for their dimensions, b 
but a basis is to make their breadth 3.94 to 4.34 ins. and th- 
eir total height 16.95 to 20.9 ins, exclusive of the lower nem- 
ber of the cap. These dimensions harmonize well with those gi- 
ven for architraves and those of the cap. 

Tt should also be noted here, that the lower members of the 
cap, which are broken around the consoles, should be wrought 
on the caphitself, and therefore in profiling them attention 
must be paid to the form of the cap and also to that of the 
consoles. 

When consoles are employed, a decoration of the frieze above 
the lintel is more justifiable, because it may be treated as 
an ornamental panel with peculiar propriety. 

A further means of enriching window architecture consists in 
the arrangement of a window sill on which stand the jambs, and 
which partly serves a decorative purpose and is partly desira- 
ble on esthetic grounds, partly resulting from material needs. 

* Window sills. 

As already stated, the window sill is a kind of cornice that 
projetts sufficiently to receive the architrave, or at least 
9.08 to 13.8 ins. for fully developed architrave mouldings. T 
This projection is so great as to require some lower members, 
since the sill would appear too heavy without them, and these 
loser members must be supports. If moulded jambs are used, the 
front surface of the sill would seem too heavy if left smooth” 
therefore it may be finished with sunk panels but most project 
more to afford the jambs a firm support (Fig. 339). This arran- 
gement was already known to the classic period, examples being 
found on the Erechtbeum a: Athens and the temple of Vesta at 
Tivoli. 

In our rainy North the sill must usually have a drip to pre- 
vent the water from running down the wall, and this end is more 
perfectly attained wken the sill has an upper crowning member, 
which not only throws the water farther from the wall, than a 
simple slab would, but also lends the entire sill a richer and 
more noble appearance (Fig. 340). This upper member is general- 
ly returned at the ends of the sills. the result is that the 
water either runs down the wall at the angles of the sill, or ~— 
special precautions must be taken to prevent this evil; a further 
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result therefore is that the sill is longer than the total wid- 
th of the window. The simplest means of leading the water away 
from the aall consists in forming a small spherical wash at t 
the angles of the sill (Fig. 321), which is scarcely visible - 
from,b elow. The widening of the sill resulting from the addi- 
tion of an upper member makes of its upper surface a very con- 
venient support for persons looking out of the window, for 
flowering plants, etc. To better satisfy similar requirements, 
the middle ages and Renaissance styles sometimes corbelled out 
sills; we shall return to this later. The following modes of 
arranging sills are those now most common. 

1. The sill is isolated and not connected with other archit- 
ectural details, to form a part of the enclosure of a window, 
simply projecting from the wall. 

2. The sill projects from a continuous string course, either 
flat or along it are continued the upper, lower, or all members 
of the sill (Fig. 342). 

3. The sill is supported by consoles. 

4, The sill rests on a slight projection of wall under window. 
5. The sill is formed as a low base, which may be connected 
with the base of the building in the basement story (Fig. 343). 

1’,. In the first case, the sill should have but moderate pro- 
jection, only as much as absolutely necessary. Profiles like 
1, 6, 7, 8, 9, in Fig. 343 may be suitable as applicable. 

2’. If the continuous string cousse is flat and projects from 
the wall, the profile of the sill may spring directly from it, 
1 to 9, Fig. 342, or this may project by the breadth of the 
lower horizontal fillet. A profile like 10 permits the sill to 
be made lower than the string course, while the lowest vertical 
fillet may coincide with the string course. (Fig. 344). If the 
string course and sill are mouldéd alike, the sill either does 
not project and coincides with the string course; or it requi- 
res support by consoles, small pilasters or slight projection, 
or a projection of the waal surface in case it projects beyond 
the string course. 

If the upper or lower members of the sill are omitted in the 
string course, it should have a greater projection and a more 
solid character than in the second case5 in the first it appe- 
ars as a strongly projecting cornice, in the second as a light- 
er band with terminal or crowning members (Fig. 345). 
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The projection of the sill may then be obtained in different 
ways, either omitting the drip of string course, or supporting 
the sill on consoles, pilasters or a projection of the wall. 

3’. If the sill be supported by consoles, the same general 
rules apply to them as to consoles of caps, they should have 
the same breadth as the architraves,beneath which they should 
be accurately placed; they enclose a space between them, if as 
often happens then rest on a base , or are connected by a small 
band under their lower ends (Tig. 346), and this frieze-like 
interspace affords opportunity for decoration by sunk panels 
of all kinds. The upper members of the consoles, when these 
are also lower members of the sill, require consideration in 
regard to both points. The underside of the sill, like that 
of the cap, may not only be decorated by sunk panels, coffers, 
etc., but must be so if the sill projects considerably, to re- 
ove the heavy character from the view of the underside. . 

4’, It will be deemed advisable tn many cases to form 4 pro- 
jection beneath the window, which not only gives it a more sl 
slender character and is therefore necessary, if the height of 
the window is small in proportion to its width; but also as b 
before seen, it is desirable for widely projecting sills, that 
it is not desirable or possible to support by consoles. These 
projections may be left smooth or be decorated by sunk panels 
of all kinds (Fig. 348), medallions, heads, wreaths, etc. and 
finally may be limited at each side by short pilasters, #hich 
enclose a sunk panel (Fig. 346, right half). | 

4. The development of the sill as a low base may occur on 
different grounds. In cases usually found in houses it may be 
destrable to restrict the normal external height of the window 
projection to about 31.5 ins., partly being a wall, the remain- 
der an iron lattice; this will be permissible af the windows 
of the best story be so arranged, that their sill forms a seat 
on the interior, above which is placed a balustrade of iron 
lattice work or a fixed window, to serve as a back, or a second 
window to serve as a back , or a second balustrade intended to 
support the arms. 

This will further be the case if higher proportions are to be 
given to the low windows of a mezzanine or upper story; and fi- 
nally if for special reasons it is desirable hot to place the 
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string course as in normal cases, at the same height as the i 
inner beams but higher, for example to afford a stronger con- 
struction to the windows , and their relieving arches in the 
lower story. As a rule, the string course is then placed at 
the same height as the sill, but may be lower if required, and 
the sill then be formed like a low base (Fig. 343). It may be 
advisable to mention a fourth case, making the entire height 
31.5 ins. of masonry, to insert a low projection between the 
sill and architrave, which is returned across below this panel 
(Pig. 347); finally a similar arrangement may be necessary or 
proper,for the reason that the base of the window in the base- 
ment story may be combined with the base of the building, and 
perhaps form a group with the cellar window also (Figs. 343, . 
349, 350). The drawings of forms of windows given in Figs. 348 
to 350 are due to the Dresden school. 

ny .Abnormal forms of windows. 

After discussing the windows of house architecture in accord- 
ance with normal requirements, we have to mention a few pecnl- 
jar arrangements partly corresponding to the requirements of 
certain stories, partly employed in exceptional cases. 

The Italian high Renaissance invented a form of window in a 
perhaps isolated case, which harmonizes with the rude charact- 
er of rustic masonry without differing from the normal form 
in general. Antonio Sangallo the Younger desired to build hinm- 
self a house, on the rusticated basement of which his invention 
should be employed; it consists of a simple treatment of the 
narrow architrave by means of flat bands and splayed surfaces, 
with the necessary rebate for the window shutters. The consid- 
erable thickness of the walls of a basement story afforded wide 
jambs and soffits to the windows, and consequently narrow arch- 
dtraves and these simple and severe profiles, of which a few 
varieties are given in Fig. 351, that are fully justified. For 
the same reasons, the rusticated windows of a basement story 
or of the shops are treated with simple architraves, which are 
based on the motives of a splayed surface (Fig. 352). Since 
the windows of shops generally require a special arrangement 
for the reception of iron shutters, the width of their archit- 
raves is increased by the wooden frame, and the space between 
the two, to receive the shutters of sheet ‘iron. The simplest 
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mode of forming the sections of rusticated windows is to omit 
any special architrave, the rustication then either ends in f 
front of the jamb of the window or is returned around it, stop- 
ping against a reveal, which also determines its greatest pro- 
jection (Fig. 353). A further simple form of window is a fayo- 
rite in the Italian Renaissance, especially for modest buildi- 
ngs, or for subordinate windows. It consists in leaving the | 
outer aurface of the gab flat, its inner edge only being bor- 
dered by a simple moulding, which may project beyond the flat 
surface as well as recede behind it (Fig. 354). From these two 
motives are developed two others and very pleasing ones by cor- 
belling out the sill, and by carrying the flat architrave aro- 
und it or not. The corbelled sill may be formed independently 
of the profile of the architrave (Fig. 355). 

Another motive was derived from these and similar arrangeme— 
nts, consisting in decorating the outline forms of the outer 
band, especiaaly with forms of volutes like consoles in conn- 
ection with foliage and palm leaves, which were employed during a 
the high Renaissance for the most diverse purposes and arrange- 
ments; to lend a decorative character to the smaller windows | 
of mezzanine stories, or those intended to light the vaults of 
rooms, in contrast to the more severe forms of the windows of 
the principal stories (Figs. 356, 357). Roman buildings in par- 
ticular employed this expedient. 

Trom it was developed the inexhaustible motive of the enclo- 
sure of inserted sculptures by architraves, which were built 
into the walls, as if found by excavations on the site of the 
building, and which it was sought to harmonize with the most 
varied effects by combining all these decorative motives with 
caps, sills, consoles, and other window motives. This is not 
the place to go into all these details, principally borrowed 
from palace architecture, and reference must be made therefore 
to publications on Italian, French and cerman Renaissance, #h- 
ich afford a multitude of ideas, which may be used in rare cases. 

Mezzanine windows usually have a greater width than height, 
are then sometimes divided by a central mullion, or they are 
square, or their height rarely exceeds their width. In except- 
ional cases, according to the architecture in which they are 
employed, they may take any suitable form other than the rect- 
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rectangular, be treated’ as wheel windows or formed in any oth- 
er way (Fig. 359). The same'is true of all cmaller openings 
found in all classes of buildings. 
S$. Abnormal forms of caps. 

Different requirements may exist, which in houses of several 
stories lead to dissatisfaction with simple forms of window 
caps and to a search for richer forms. The principal cause of. 
this is always a desire to characterize the different stories 
of a building. Natural requirements and associatedsideas have 
led to the treatment of the basement as the heavy, bold and s 
simple story; of the best story as the most prominent one as 
severe and noble, of the remaining stories as subordinate,and 
of the uppermost as the lightest and most graceful, requiring 
and capable of the most decoration, further a ground law of ar- 
chitectural treatment consists, as often stated, not in seeking 
variety and richness in change of motives alone, but in enhan- 
cement of motives. From the simple window architrave we have 
obtained the following series of motives. 

1. Architraves without ears; 2, those with ears; 3, those 
with caps; 4, architraves with caps on consoles: 5, those 
with cap and sill; 6, architrave with cap and sill supported 
by corbels; 7, those with cap and a special projection of wall 
as a base below the window; An enhancement of the motive leads 
to 8, where an angular pediment cap is introduced; to 9 with 
circular pediment cap, these being of segmental form. The lat- 
ter tecomes 10 by interrupting the cap by an ornamental group. 
In exceptional cases, a cap receives an attic story for the 
reception of an inscription on tablet makink 11, or 12, a pure- 4 
ly ornamental centrepiece (Fig. 360, a, b). ' 

Let us take as an example a four story detached house (Fig. 
361), which is to have four different facades, an unbroken pr- 
incipal facade next the street, that next the garden with a 
projection and the principal entrance, and two garden facades 
with projections; each story contains a small flat, consisting 
of kitchen and its appurtenances, toilet, dining room, recept- 
ion room, living room, bedroom, three windows in each facade 
being sufficient. The house possesses ungraceful and very slen- 
der proportions; therefore the basement should be separated f 
from the other stories by a belt, and the opper story be treated | | 
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like a frieze, iee., enclosed by a band, thus balancing the bene 
basement story. We now have to arrange so as to make the wind- 
ows of the best story more prominent than those of any other 
story, so as to characterize this as being the best story. We 
should therefore furnish the windows of the first story with 
caps having consoles, connecting them by a light string course, 
to still more moderate the slender proportions of the house. 
One angle projection of the house contains the living room and 
is therefore subordinated; the other projection contains the 
diming room, and is so placed as to enlarge this and increase 
the varied effect of the whole. The living room is marked by a 
window with angular pediment. If we assume the dining room to 
have a balcony, the door to this balcony also serving as a win- 
dow, would differ from the other windows and would therefore 
require its special distinction. To treat the windows of the 
kitchen, toilet and dining room more plainly thar those remain-— 
ing in the small flat will hardly be proper in an assumed case, 
aben a pleasing appearance of the house is required on the gar- 
den side, for first the unity would suffer from too great var- 
iety, and second this inferior treatment would serve to indi- 
cate those rooms that should be ignored as much as possible. 

The scale would be lowered some in the second story, the 
window of the living room in the projection sould receive a 
cap without pediment, but with small consoles. The other wind- 
oas of this story should have caps without consoles and should 
be without separate sills. Finally, the windows of the third 
story would merely have architraves and would produce suffici- 
ent effect by their connection with the frieze; yet the window 
of the living room may be distinguished by an ornamental cap. 
(Fig. 360). The windows of the basement will fulfil their pur- 
pose if they are of simple form, since the act in connection 
with the base of the house, and a more severe and simple treat- 
ment than that of the windows of the best story will be proper. 

In case of a house with four facades, only two of them will 
be seen at the same time; hence unity and variety are to be 
considered in the two facades seen at the same time. The pr- 
incipal facade appears perfectly symmetrical in our example, 
since but a single kind of window is found in each story. 

Together with the side facade, ahich has a projection for 
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the living room, variety of appearance is obtained by the enh- 
ancement, of the motives of the windows’ in the same may the , 
side and read facades seer together form a group of varied but 
united effect. There still remains the description of the tre- 
atment of the doorway. This must have a transom for lighting | 
the hall, according to circumstances. If the windows of the 
stair hall are arranged in the usual manner to not be at the 
same height as the windows of the stories, but with reference 
to the landings, this arrangement not only gives rise to many 
peculiar combinations with the string courses, but may perhaps 
exert an influence on the forms of the other facades. Especial- a 
ly since a harmony of the facades may only be obtained, when a 
all motives occurring on them find their fullest development 
and resolution, so to speak, the arrangement of the stair win- 
dows assumed in our example conflicts with those of the other. 
facades, and requires to be softened. The stair hall windows 
serve purposes other than those of the living rooms, and should 
therefore be esthetically treated in a different way. The low- 
est window here serves as a transmo for lighting the hall, and 
may receive a pediment cap, angular; or its place may be occu- 
pied by a tablet inscribed with name of the owner, date of er- 
ection, etc. The window above this has a decorated circular 
pediment, whose character is always less severe than that of 
an angular pediment cap. The uppermost window may have a pure- 
ly decorative cap. 

We have given a preliminary indication in ‘this example, that 
may recur in inexhaustible variety, according to arrangement 
of plan and number of stories, according to the simpler or ri- 
cher, mor modest or more pretentious character, how artistic 
expedients should be employed in a special case. The general 
grouud laws of contrast of effect and of internal and external 
truth determine our choice of the défferent motives of form, 
to start from certain normals and not to throw together motiv— 
es at our fancy. The law of enhancement of motivesin connection 
with the other ground law, that a series of similar elements 
require the middle and ends to be made prominent as being spe- 
cial points, or that their recurrence in a periodic series must 
be accented, requires the strongest motives to characterize + 
the points, that are to be made most prominent, the weaker to 
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be subordinated, and further a strict adherence to simplifying 
the motive of the different stories, to a certain degree, and 
finally that as the painter mustfirst have a clear idea of the 
distribution of the brightest lights and deepest shades over 
his picture, one must not in the arrangement fose sight of the 
highest and lowest permissible limits, within which his motives 
may be chosen. 

Thus in case of a villa consisting merely of a basement and 
first story, it would be in accordance with the means at our 
disposal, and also with the character of the building, to sel- 
ect for the windows of the best story, which local cirmumstan- 
ces place in the basement, a stronger o'r richer motive of form, 
than for the other story. 4 winow with a cap and sill, both on 
consoles, would usually be sufficient for the richer designs; 
but the stronger motive of the angular pediment or the weaker 
one of 2 decorated cap, would be restricted to those windows 
of the same story, which are tobe specially characterized. thus 
the strongest motive must not be selected for the general one, 
leaving no means remaining for distinguishing special cases, 
requiring one to descend to a lesser motive. In the same way, 
the forms of the other and subordinate story should be reduced 
a degree, so that the best story may have its due effect. If 
the basement be also the best story, a combination of the ar- 
chitecture of the windows with the base and the cellar windows 
‘in a grouped motive, or the combined effect of these elements 
as a whole, even if not connected, will appear to bold and so 
rich, that the sills do not require the additional effect of 
corbels. . 

The windows of the upper story, in ahich are thebedrooms, b 
breakfast room, nursery, dressing rooms and guest rooms, awhile 
the best story contain the romms for social purposes as well 
as the room of the master, the common living room, etc., should 
be treated in a subordinate wayandbe simpler, therefore light- 
er and less severe. 

Conversely, if the best story be the upper one and the ground 
floor berassigned to inferior purposes, the basement must be 
simply and boldly treated and be heavier, while the upper story 
requires richer and yet strong and elesant forms. 

The Italian Renaissance may be reproached with having retain- 
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retained the Loric, Iconic end Corinthian orders, as a fixed ser- 
ies of the cherecters of the stories, and called the circular qd 
pedment Ionic and the Anguler cne Corinthian, forgetting that in 
comparing round and angular pediments of equal height, the round ~ 
rediment always possesses the character of heaviness with less 
strength than the angular one; thence resulted a contradiction 
in the architecture of many talaces and houses, if Doric columns 
were entloyedin the tasenent and Ionic in the first story, but 
with alternating circular and engular pediments, as in the Pan- 
dolphini palace, Raphael’s famous building at Florence. The alt- 
ernaticn of round end anguler pedimentcerps in the same story h 
has its advantages in general, if the story contains more than — 
three windows. a certain contradiction remains even in this case, 
as may be seen on the facade of the Eartolini palace at Florence; 
the stronger motives are too much concentrated. If the caps alt-— 
ernated in case of four windows, as in the Fandolrhini ralace . 
at Florence, and the Farnese palace at Rome, a doutly ungraceful 
result is produced, since the ends are different without any rea- 
son therefor, and the middle is not accented. An alternation wo- | 
uld first tecowe suitatle in case of five windows, especially if 
angular pedizent caps were used at widdle and ends, with circular 
rediments over the intermediate windons. Falledio exployed this 
expedient in bis teeutiful Chieragati palace at Verona with goed © 
‘results. In case of @ longer series cf windows, round end angular 
pediments hshould preferatly only te employed as a means of str- i 
engthening the centre and ends. The adjoined scheres (Fig. 3€2) ' 
sive examples of ways} in which a change of motives is adwissible 
in different cases, without injury to the unity or variety. 
e. Forms of Fedirent Cars. is 
As for the forms of angular and circular pediment caps, their . 
heights may be wade about 1/4 to 2/9 of their spans. The mwopkd- 
ings cf angular end curved pedizents ere sinilar to those of hor- 
izontel caps; the two following cases may occur; the upper or ‘ 

crowning wember is either merely carried around the pediment 
cer, and omitted on the horizontal return, which terminates at 
tor merely with the member connecting the facia and the crown 
noulding, or the entire moulding is carried along the horizon- 
tel cornice on which rests the moulded gatle, and stops against — 
a slightly inclined plane. In the first case, the intermediate . 
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fillet encloses the tympanum; in the last this is dene by the 
upper fillet b.(Fig. 363). - 

The upper tember a, if it be fully developed in front as well 
as sidewise, recuires to be slightly troken at the angle of the : 
cap, which in redlity is less disturbing, than if this be owit- 
ted and the profile te distorted at the angle. 

The vacent space enclosed by the mouldings of a circular or 
angular pediment, is properly decorated by an ornament, a shi- 
eld of arms, head, wreath, decorative sculptures, etc. (Fig. 
264), so as not to produce the impression of emptiness and hea- 
' viness; the background of this tympanum may project beyond the 
face of the well in case the pediment is supported ty consoles. 

The classic and the Renaissance styles gave the same profile 
to angular and circular pediwents as to horizontal cars, on 
which they rest. Strictly speaking, this is unnecessary; the 
vedinent is always sonetbing different fron the horizontal cap, 
and in many cases, it bas too heavy an effect, if ‘toth have | 
the same profile, in the horizontal car the seison is the prin-— 
cipal thing, but this is of secondary importance in the pedin- 
ent, and the crown would of the curved or angular pediments 
will take the first clece as teins the crowning member of the 
entire window, and the geison plays a subordinate part; it will 
therefore not be unjustifiable to make the geiscon of the angu- 
lar or curved cedirent narrower then that of the horigontal i 
cap, to allow the crown would of the former to predowinate, 
but the latter to end with merely 2 terminal meter, and to 
form the supporting lower member of a pedinent lighter than 
that of the horizontal cap (Fig. 365). 

Eroken circular pediments are produced by accenting the mid-— 
dle of the arch ty a grouped ornament of any kind (foliage, } 
suspended garlands, wreaths, shields of arms, vases, palmatigns, 
heads etc.), which ere pleced between the volute-like ends of, 
the broken curve (Fig. 366). The upper fillets of the crowning 
nenber “is curved around the eye, formed like a rosette, against 
which and the ornament die the other members. Daese broken cif- 
cular pediment carps, which are properly nothing élse that orna- 
mental crownings above a horizontal cap, permit a free treati- 
ent, which may be varied ‘in accordance with the special case i 
which they are used. 
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Tf it ‘be justifiatle to break the less severe circular pedi- 
ment caps and to give them a decorative character, on the ‘con- 
trary the breaking of the angular pediments at the apex, a fa- 
yorite idea in late Roman and late Renaissance art, so that ow | 
bust or other sculpture may project above its apex, is an obj- 
ectionable expedient of a degenerate art, which passes beyond — 
its naturel liwits. A given motive may not be modified or enh- 
anced at pleasure, but only within certain lizits prescribed | 
ty its purpose. Kany things indeed exist, which according to 
general principles are more or less pleasingly formed, but the 
justificetion of their existence is not based on their pleas- 
ing appeagance ., but on the purpose which they may serve, as | 
we have fully stated. This pleasing effect only takes the first 
place in free ornament. 
x. Cap with fSonsoles. 
If the cers are supported by cortels, these flank the -jambs 
on either side. The ears are then test omitted. The consoles 
project directly from the wall face or from a pilaster of equal 
width, which wey te flat or be tordered by an architegave moul- 
ding (Fig. 367). The breadth of this pilaster will be decided © 
ty the fact that the conscle, to appear capable of supporting — 7 
the cap, cust bave a greater height than breadth; the higher — 

it is, the narrower it way te, but the lower it is, the wider. 

it should te. Ibe breadth of the pilaster must be determined 
accordingly, but in normal cases it will be narrower than the 
architrave of the window. If the projection be broad in case 
of relatively low consoles, the architrave of the-window must — 
te wade proportionally narrower, as in Fig. 367, since the en- 
tire finish of the window would otherwise eppear too wide in — 
proportion to the clear width cf the window. a 

This pilaster always requires some projection from the mall 
face, and paneled eshlars mey not therefore abut against it, 
but must te seperated from it by a margin. If the window has © 
a base beneath the sill, the pilesters require separate bases. 
The effect of the pilasters will vary in accordence with th- 
eir sections, and eccording to whether they are behind the ~ 


sires to lessen the projection of the carps of the windows at , 
each end, the consoles may te placed directly stove the jambs 
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and the lintel of the windon, so as to enclose the frieze tet- 


ween then (Fig. 366). They then take the sane breadth es the 
-jamts, and their projection is determined ty their section. 

The consoles themselees, as we have seen, are either low and 
broad as in Pigs. 366, 367, 3€8 and 3€9, or are high and narron, 
as in Figs. 364, 370 and 371. Consoles resting on a base and 
supporting @ sill way te arranged as in Fig. 372. 

In cortels under sills, a difference ‘is to be made, whether 
they stand teneath the architrave (Fig. 370) or under a pilas- 
ter as in Pig. 371. a further difference consists in their te- 
ing upright es in Figs. 3€6, 267, or suspended es in Figs. 3€8, 
269, i.e, whether the eye about which is coiled the volute is 
above or below. For pediment cars, narron and high consoles as 
in Fig. 364, are preferatie to broad and low ones, which are 
more suitatle for lighter ears end sills. ke 

Ealcony conscles, two examples of which have been given in 
Fig. 273 and 374, generally require strong projections of 2 
told character. It will frequently be necessary to arrange 
several consoles ebove each other like cortels, so that each - 
surrorts the one next etove itself. Ibis is particularly neces-— 
sary in designing tay windons, which reouire strong supports, 
not for structurel but for esthetic reasons. Such corbtelled 
arrengerents may be most simply profiled by being allowed to 
project slightly sidewise end strongly in front (Pig. 375); 4 
decorative forms may te enployed instead of uouldings. 

For ordinery house construction, using eut stone, @ horizon- 
tal window lintel is most suitatle for practical and esthetic 
reasons. Even in trick construction, for which the straight a 
arch wey be used, one prefers not to employ arched windows in 
the construction of houses, at least not for living-roors, but 
for stairney halls; for practical reesons tecause arched wind- 
ows admit less light then if rectengular and of equal height, 
and for esthetic reasons sincé itcisitoi.givesthe house a char- 
acter differing fron thet of palaces and public buildings. For 
the same reasons, one should te satisfied in house construction 
with the modest artistic expedients elready descrited, end res- 
erve richer and bolder forms for putlic buildings and palaces. 

2. Windows of public tuildings and palaces. 

For the architecture of the windens of public tuildings and 
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palaces, the determining consideration of the first importance 
is that the windows are generally larger and ligwt rooms of ¢€ 
greater depth, than in houses, and further that the external - 
walls are thicker. Consequently the windows require greater 
width and height, their jamts are wider and their axial dist-- 
ances are greater. These tuildings fron the requirements thet 
they fulfil are also on a larger scale, more sélid and massive 
than are usually houses, and therefore require tolder artistic 
expedients than they dc. The greattr width cf the windons is 
first of all, since this has a decided effect. If the windons. 
are rectangular, careful attention must be paid to retoving 
the load from the lintel, which must heve a greater height 
then lintels of windows in houses, so as not to break at its 
niddle. In simple ashlar masonry, the lintel will be a single 
block, to relieve it the stones lying above it must be suppor- 
ted by corbelling and redial ‘jointing (Fig. 376). If -jauts are 
used, it may happen that a frieze is formed below or atove the 
architrave woulding as at a or bt, Fis. 376) A perfectly corres- 
ponding cese is that in which the lintel of the window forms 
aneomrlete entablature supported by filesters, which like it- 
self prajectfrom the wall face. (Fis. 277). This entatlature 
hes its crowning cornice, with or without pediment. a seperate 
arcbitrave composed of two jambs and a lintel may enclose the 
opening. If the eilasters are replaced by columns, we obtain 
the canopy window, such a favorite in the bigh Renaissance, i 
with all its consequences, the pedestal, perforated parapet, 
etc. Eut this window architecture requires either a told reces- 
sicn of the stories to allow the columns and their pedestals 
to stand free in front of the face of the nall, or the pedes- 
tals of the columns must egain te supported by columns, cons- 
oles or caryatids. Finally this window motive way be developed 
into complete tay windows, enriched by doutling the columns, 
or by the aid of pilasters, or may be changed into the freq- 
uently employed loggia wotive py the introduction of arches 
over pilasters or columns. ; 

The arched window is developed in the simplest way from ash- 
lar construction. Reference is here wade to the general stete- 
nents concerning openings in walls made under a. The palace 
architecture of the Italian Renaissance developed the arched - 
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window in the most complete wanner; the arches are absolutely 
required by the great spans of the windows. As previously sta- 
ted, its form results from the principle of construction, eith- 
er a special stone architrave teind formed, which projects from 
the wall fece, and which may te crowned by an entatleture and 
vedinent or a circuler cap, or the archivolt moulding is wrou- 
ght on the ashlars themselves. If the winden is so large that 
the glass requires interzediate divisions, these are provided 
by the use of small columns or Cilasters, which linit the ope- 
nings in the window, the motives of the windows of the early 
Florentine palaces. the swall columns are covered by a horiz- 
cntal lintel or spanned ty arches, the tyzpanum over them being 
crerforated, so that a kind of window tracery is preduced, with 
the same meaning as that cf the middle ages. If the window con- 
sists of three divisionsit naturally results, in case no hori- 
vontal lintel is used, that the middle part is made as high as 
possible, end the spandrels are filled by circles (Fig. 378 a). 
In case of a horizontal lintel, a large circle in the center 
with e swaller one at each side is an appropriate arrangement. 
(Fig. 378 bt). 

A horizontal lintel (Fis. 372 bt) does not generally look well, 
if tbe tympanum of the window is filled ty circles or by other 
closed figures, since tbe tangency of a complete circle and a 
streight line is less good esthetically, than if it were tang-_ 
ent to one or more curved lines. Cne of the test proportions 
for windows of three divisions is ottained ty dividing the di- 
eueter in three equal perts, descriting small cirtles on 1/3 
the diameter next each springing, theyn drawing a larger circ- 
le between them end the semicircle, letting the semicircles 
of each division of the window be tangent to these three cir- 
cles (Fige 278 c). The springing points are thereby lowered, 
end the upper tracery gains in inportence. 

Another rotive for dividing windows in two or three parts, 
only atplicatle te rectenguler windows, is te tlace horizontal 
lintels above the window jegts, forming transom lights actove 
them ty means cf sbort pilasters connected ty horizontal lint- 
els also. (Pig. 279 a). Ibis errangenent is particularly ‘justi- 
fied when the transomws are fixed, only the lower portion of t 
the window teing ope ed. Ihe central vertical wullion nay then 
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be treated as 2 surrerting pilaster. In windows of this kind 
conteining three divisions, the central transom bar may be om- 
itted, so es to make the central windon higher than the side 
windows. Ihe different mullions may likewise Sarrort circles - 
and sewicircles (Fig. 370 t). 
2. Ibe Curch Windcu. 

The churbh window fells outside the limit of ordinery cons- 
truction, toth from its considerable dimensions and especially 
by its height, as well es ty its purpose of lighting the House 
of Cod, and must avoid everything of e secular naturein its 
appearance; therefore all decorative expedients must be avoid- 
ed, which tend to recall the construction of houses and palaces. 
fhe considerable thickness of the walls afford broad -jambs,that 
are usually stleyed with or “without mouldings. If the windows 
are not simtle openings tetween piers or columns supporting 
entatletures, but are spanned ty arches, 211 the forms of arc- 
hes perwissible in secular architecture are to be excluded, w 
mith the exception of the indispensatle semicircular and poin- 
ted arches, which if slightly rointed or a depressed pointed 
arch, is always appropriate in church arcbhitectwre, if a cert- 
ain effect is to be croduced. For churth architecture, unless 
the forms of classic temples are not capriciously iniroduced 
therein, will always return to the forus introduced ty the 
middle ages, wore than secular architecture, assuring that the 
constructive principle is to govern. Cn esthetic grounds, the 
rointed arch retains its superiority over the circular arch, 
if properly used. Thus in e group of three church entrances or 
church windows, @ pointed earch between two semicircular ones 
gives a more varied appearance, than three semicircular arches 
side by side. On the cther hand in using the pointed arch, we 
are not obliged to accept 311 the consequences which resulted 
fron it in Gothic. If we do not destre to build exactly in the 
Gothic style, but to rationally derive the architectural forms 
from structural and esthetic requirements, still in many spec- 
ial ocuestions of church architecture, we shall touch on the 
Gothic style, tut must before all else avoid everythings speci- 
fic to that style, and which may as well or even better be re- 
placed by other forms. 

4. Ihe Wheel Windon. 
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We can never exclude the wheel window from church erchitect- 
ure. It alweys remains that form of window most pleasing and 
most spitatle for certain purposes. In case the wheel window 
is not divided ty en iron framework, on account of the glazing 
tut by stone work, one should always recur to the motives con- 
mon in the widdle eges, and either arrange radial mullions er- 
ound a centre, whose cuter ends are connected by arches in any 
way, or a spsten of perforated slebs are arranged about 4 cen- 
tre, in which the deteil forms specially telonging to the Coth- 
ic and Reomanesoue styles should be very cerefully avoided. Tbus 
a circle is e general form elways required in erchitecture, but 
the foils end cusrs of Cothic tracery teing spetific, are no 
longer necessery in church architecture. A scroll work of plant 
stems way be employed as @ wotive for the tracery of church a 
windows, in which the jointing may be horizontal, or be arran- 
ged in accordance with the princirles 6f arched construction. 

In this way may be invented tracery, whose form entirely cor- 
responds te the principle of the Renaissance style, while its 
construction and wouldings is in accordance with the mediaenal 
principle. 

5. Window Tracery. 

Vertical divisions of windows way form a system of rullions 
like those of wediaeval tracery, or a system of perforated hor- 
izontal slats of stone te pladed on each other. In this case 
likewise, the form principle cf the Renaissance admits of the 
most varied forms, scroll work, tapestry patterns, the use of 
figures, plane and ornamental decorations of all kinds. The 
mouldings are Similer in principle to those of wediaeval styles, 
even permitting a freer treatment. A freer formu of the patterns 
of window tracery is suiteble for the Christian church, a more 
strictly geometrical one for the synasceue, without the neces- 
sity cf borrowing from the Koorish style. After the classic @& 
method it is possitle to divide windows ty placing pilasters 
atove each other, which support horizontal intermediate corni- 
ces and ere connected by arches (Fig. 281). These cornices re- 
‘quire a wash on tor. The loner pert of the church window best 
stands on a splay (Fig. 282), which carries off the water, and 
ends with 2 drip woulding, that keeps the nater off the wall. 

6. Iransom Windows end Skylights. 
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Small windows frequently serve to light the upper salleries 
of halls, as well as the ceiling. If they are not windows of 
ordinary and normal form, they may take different forms acc- 
ording to what may be permitted vty the external architecture, 
circular or oblong, with angles cut off, sewicircular, etc. 
They always play a subordinate pert and are preferably decor- 
ated in eccordance with the arrangement of the facade. They 
are sowetines placed in the frieze under the roof cornice or 
its entatlature. 

7 and 8. Coors and Catensys. 

For doors and gateways of rooms, public buildings, palaces 
and churches, the same is applicable, which was seid under a 
on openings in general in wells, and a porticn of that stated 
in regard to windows. In the simplest nay, the door is werely 
enclosed by an erchitrave, either with jambs and a lintel pro- 
pecting from the wall face, or by mouldings which recede behind 
the wall face and are wrought on the ashlars. The enrchitrave 
should be changed below into a kind of plinth by some means, 
either simply dying against it or returned around it. 

The section of the architrave should have 1/7 to 1/2 the cl- 
ear width of the width of the doorway. In the early Florentine 
palaces with their massive tossed ashtars, the breadth of the 
architraee is about half that of the door. Evidently the door- 
way will appear weakly or strongly protected, according to the 
width of the erchitreve, and a strong protection will appear 
the more desiratle, the greater the openings of the doorway, 
and may tecome the principal motive of the artistic treatment 
of a city or fortress gate, a tunnel, or a gateway bridge. 

Simple rectangular doors with horizontal lintels yield the 


following series of wotives with the aid of the calumner orders 


14. Ihe architrave hes an added friezecand cap; the progress- 
dive additions for enriching this motive are:- consoles under 
the car, pilasters on wbich rise the consoles, a tediment, an 
attic story, or a transom window atove & ear, additicns which 
adit of the wost manifold variations of form, according to t 
the special circumstances. 

9. The architrave of the door is flanked by pilasters of col- 
umns, which support an entablature. ihe pilasters or cclumns 
nay te with or without pedestals, may te arranged in pairs, the 
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entablature may be covered ty a pediment, or may form a balcony. 

Doors and gateways covered by arches admit of e series of mo- | 
tives, from the simplest to the richest case, with enrichments 
by the expedients already mentioned, especially by making the 
springing blocks and keystones prominent. If paneled ashlars 
be added, as in many peleces, or three sateways are connected 
in 4 group, the richest forms ere produced, like those invent- 
ed by the Italian Renaissance in palaces, gates of fortificat- 
jons end cities, and alse those erected in our tine. The last 
named wotiva of the triumphal arch may te varied in different 
ways, according to whether the openings ere of equal widths, 
or the middle one is widest, or whether coupled pilasters or 
columns with or without pedestals are used, and from this by 
rlacing a second one over the first was derived the notive of. 
a two-story triumphal erch employed iy many Reneissance church- 
es. Ihe motive of the triumphal arch is likewise best suited 
to magnificent city gates and will so remain, since the centr- 
al opening of wider spen for carriages, and the narrower side 
cpenings for persons on foot, can scarcely be tore properly c 
combined in a group otherwise than in this way. Ey the addit- 
ion of an attic, 2 crowning group of figures, end especially 
of sculptured decorations, or lastly by flanking it with two 
successive towers, the motive of the triumphal arch forms a da 
decorative architectural work of the first rank, which may es 
well be employed as a motive for a city gate, or the portal 
of a bridge, eas for the facade of a church. 

In houses, palaces or putlic buildings, where the plan per- 
nits, should be arranged ea small porch before the entrance. 
doorway (Fig. 383 a, tb), or @ projecting porch is constructed, 
which supports a talcony or terrace. Eoth arrangements admit 
of the most varied forms, eccording to their connection with 
the cther architecture. 

Such porches are much used at the principal entrances of ch- 
urches, and are often indispensable on account of protection . 
from wind and weather. They are then placed between two towers, 
or form the lower story of a tower, or lastly they project fr- 
om the facade. On account of the thickness of the walls, the 
portals of churches always have wery wide jambs, which should 
be treated in accordance with what was said under a in general. 
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They should always Raye wore or less nearly approximate the 
church portals of the Remanesoues style in their external form, 
yet avoiding all that could recall then. This is caused by the 
given conditions, which lead to like results under similar cir- 
cumstances. 

G9. Portals of Tunnels, Culverts, Cateway Eridges, 0 
Openings for Ventilation, HEmbrasures, etc. 

‘All openings in walls comprised under this title and stivais 
curely material needsusually require but 2 smell amount of dec- 
oration, which is entirely dependent on the part played by the 
tuilding or structure. In a city, tunnels, sate bridges, other 
bridges and fortifications, require greater expenditure for 2 
architectural purposes, than if in a wild wountain solitude; 
tut even the least of such necessary buildings wust fulfil th- 
eir purpose in the most complete way, and a form must be given 
to them by the human intellect, beyond the requirements of at- 
solute necessity. 

funnels for reilnays, canals or other highways, will always 
be located where stone is to be found, suitable for structural 
purposes. They are openings that require to te enclosed, and 
since they are almost slways arched, this arch will of. itself 
form the enclosure. Rusticated ashlers, bold archivolt mould- 
ings, @ prominence of the springing and key stones of the arch, 
will form the most natural expedients for their decoration. 
Facades are sometimes built in front of tunnels, which may te- 
crowned ty a cornice with battlements or a parapet flanked ty 
angle towers, and decorated ty shields of arms and inscribed 
tablets. In general, a11 surerfluous decoration is to be avoid- 
ed, in case it is not in a city and is also exposed to view of 
persons on foot. The tine for otserving the architecture of a 
tunnel while traveling on a railway is usually so brief, the 
change of inpressions is so repid while in notion, that the 
portal of the tunnel is only momentarily seen and its form is 
‘quickly forgotten. It is somewhat different if a street extends 
alons the railway, so that rersons on foot have time and oppor- 
tunity for exatining the structure. 

It is generally advisatle in engineering works and fortifica- 
tions for sake of economy, to make the most extensive use of 
rock faced ssbler masonry. From it such structures derive a 
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character of earnestness and strength. All pretty forms are eén- 
tirely forbidden in this case, since they do not harmonize with 
the character of these usually massive structures. 

Rattlenents are always suitable as a crowning member of nalls 
because forwing a simple and effective motive. For the praject- 
ions of cornices, massive cortels, corbelling like that under 
a bay window and siniler expedients of the mason’s and stone- 
cutter’s art ere suitatle. See Charter on City Cates. : 

Embresures, openings for ventilation and similar subordinate 
openings in walls, openings for discharge of water, etc., are 
best left simple and just as required by their purposes, with- 
out further development. It lies in the nature of the case, 
that openings in nalls should be treated in accordance with t 
their importance and location. The more subordinate their imrp- 
ortance, the less emphasis should be laid on making their forms 
nore elaborate, than is reouired by the material need, theref- 
ore avoiding all that might appear pretentious. The solidity 
of the wasonry must ce the predominating means with careful 
execution, which determines the appeasance of the tuilding. 

The Earoceo period indeed went so far as te decorate the embr- 
asures of fortifications, one of many errors that we rust avoid. 
B. FLOCRS. 
1. Stone Favements. 

Stone pavements for streets, sauares anc courtyards, etc. are 
either composed of specially prepered paving stones, or of sto- 
nes from rivers, or of Quarried stones. In our era stone pave- 
nents are seldom exployed for which a decorative appearance is 
intended. When such is desired, paving blocks of two colors a 
are used, by the aid of which simple enclosed panels nay te f 
formed; the stones must evidently all te of equal hardness. In 
earlier times such pavements were wade of stones of different 
shapes, i-€., of cubes and oblong forms. Such a raverent is f 
found on the cathedral hill in Trieste (Fig. 384) end a-simil- | 
ar one is in Rome. q 

Fleasing pavements have been constructed in different places, | 

4 


of river stones and broken stones, which must all have approxi- 

nately the same size. Cenerally square panels are formed with 

the lerger stones, whose diagonals are also indicated, or oblong 
renels are filled by closely set peving tlocks. If the river | 
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stones are long and oval, they ere usually!laid in the pavement 
in herringbone bond. Seperate figures may be composed of smell 
stones with river or broken stones in pavements like mosaics. 
Fine exauples of such pavements are to be found in Freiburg in 
Eaden, in the greatest variety of patterns, very carefully con- 
structed of river stones and with separate figures like nosaics. 

2. Floors of Stone Slats. 

The simplest kind of floors of stone slats, also employed for 
entire pavements 6f cities, is that composed of stone blocks \ 
like the encient street pavements. In this respect the polyson- 
al pavenents of the Gity of Florence are imposing, with their 
very large and carefully set slats and tlocks of stone. 

Souare slabs are much used for covering the floors cf church- 
es, vestitules, corridors and passages, courtyards, etc. 4 fa- % 
vorite method is to use differently colered kinds of marble to 
produce patterns like rosaics. A stecimen of ancient stone in- } 
tersia from §. Gereon in Cologne is composed cof Rhenish slate, 
into which ere inserted figures of Eroblthel sufa¢ a second 
one from the same place consists of slats of nhite sandstone, . 
‘in wbich ere regularly inlaid figures of red and green porthy- 


ry. Intarsias end mosaic floors may represent geometrical or a 
ornamental tapestry ratterns, or even figure compositions, @s- : 
in uany Foureian houses and in the catbedral of Siena. } 

3. Floors of Ericks and Tiles. } 


Ordinary trick peving is aiways laid in regular bond, and 
the ornamental tonds are recommended for bricks set on edge, 
which produce patterns of all kinds. If it is desiratle to 
employ colored bricks, they wast not be enaweled, but must be 
entirely self colored, so as to retain their appearance after 
use and to prevent slipping. It -is not only perwissitle but | 
even proper to make brick paverents of moulded tlocks, whose 
forms are suited to e mosaic systet. Escecially those with 
congruent figure elesents, to eccent the solidity. Artificial 
stone may else be used instead of tricks if composed of very 
hard materials. These are used in the most varied geometrical 
vatterns. Hither flat pressed, raised or sunken tiles are en-- 
tloyed for tile floors. The first way have the pattern burnt | 
on in different colors, as on the Hettlach tiles. The patterns 
alnays form a network like tapestry, in case of either flat or 
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19€ 
rressed tiles, whose forms depend on the stamp by ubich they 
are impressed. The same ground principles are aprplicatle to 
tiles set in malls, only that glazed or vitrified tiles should 
de used, that are less suitable for pavenents because of bhe 
danger cf slipping. 
4. Floors of artificial Stone. 

Concrete floors ere composed of concrete, cement, or gypsum, 
laid on a bottom layer of bricks. A pattern may tbe preduced ty 
nizing different colors in the mess. A very suitable treatment 
is thet employed in Michelangelo’s Library of S. Lorenzo at 
Florence, where the forms of the floor ere directly based on 
those of the ceiling. 

| 5. Wooden Floors. 

fhe only wooden floors here mentioned will te those of par- 
quetry. Ibey are either solid, i.¢., composed of matched pie- 
ces of wood, or are veneered. In all cases they are wood mosa- 
ics or intarsias, which determines their form and prescribes 
their limitations. The wosaic syster is especielly suited to . 
detemmine the forms of veneered floors, since the separate ele 
ements are cut from tlocks, having the corresponding cross sec- 
tions. 

FP. TREATWMENT OF TBE MASS OF A EUILDINC. 
4. Height and Character of the Stories. 

The heights of the stories are determined ty the heights of 
the rooms, and these depend cn their areas. An old school rule 
gives us a basis, that the height of a room should equal 2/3 
to 3/4 its width, or its lenéth + breadth | or the half diago- 
nal of the tlan. These ratios afford starting points that may 
often be useful. The Eaukunde der Architekten, [1, fr. 7€, gives 
4.4 to 9.€ fi as the least beight of living rooms for human be- 
ings; the largest and finest room of @ house, that is 19.7 x 
29.5 ft., will not appear too lon if its height te 14.75 ft. 
The proportions for houses and villas ‘introduced by the Dresden 
school may be used as averarce proportions. The depth of the f 
front roors is assumed to te 19.7 to 21.3 ft., and the height 
of stcries as measured from top to tor of flicor; for the btase- 
ment story of 2 detached villa, 1299€ ft.; for its upper story 
12.15 ft; for a city house with shors in the basewent story, 
the heights of stories from telon upwerd are 14.8, 13.95, 13.45, 
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and 12.k ft.In case the depth of the front rooms be 14.8 ft., 
the above mentéoned book gives 10.5 to 11.45 ft. as the height 
of story for houses for renting. In Vienna and Eerlin are to 
te found stories of 16 ft. and over. ‘At least 5.9 ft. is neces- 
sary for the clear height of rooms in wezzanine stories. The 
trincipal stories of palaces and chateaus measure from 16.4 to 
36.15 ft. frou floor to floor. 


Euildins. Easement. Wain Story. 
Dresden, Cppenhein falace 16.20 16.60. ft. 
Eerlin, Royal Balece 20.00 21.50 
Eerlin, Conrad’s House 15.40 17.70 
Dresden, Kapher Felace 17 +20 12.40 
Eerlin, Cld Falace (Schloss) 23.00 
Caserta, Royal Falace 26.25 
Faris, Louvre : 27085 
Florence, Strezzi Palace 20.20 
Rome, Farnese Falace 29-50 
Florence, Fitti Falace 326.10 


This extract from Eaukunde, II, p- 75, gives a series of well 
known palaces, the heights of whose stories may be taken as nor- 
mals for public tuildings also. School rooms must te at least 
11.5 ft. high in the clear, or 13.1 ft. for classes of 100 pu- 
pils. The large hall or singing hall must be at least 16.4 ft. 
high. The preceding heights of the stories of relaces are int- 
imately connected with their external architecture. 

The external character of the storier, their purposes and t 
their beights, ere always intimetely connected. ihe cellar stos 
ry of houses or of gutlic buildings, will always be subordinate, 
even if containing living roows. Its height does not exceed 
thet of the tase of the building, and it requires a plain and 
massive treatment. 

The basement way have ea different purpose. It is occupied 
by shops in city houses, which reouire the widest show windows 
rossible, or by modest city dwellings. it is very commonly the 
crincipal story of villas, as we have already seen, and conta- 
ins the rooms for social purroses, while the urrer story is oc- 
cupied ty tedrooms, roows for guests, nursery, ctc. In the last 
case, the besement is always the most richly decorated story. 

The first story is generally the princiral story, both in 
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houses for rental, as well as in palaces and public buildings, 
and its external appearance must therefore express this in its 
architecture. Consequently it will be most richly and elegant- 
ly treated, while the basement is simple and massive. If a m@z- 
ganine story is added, it must be treated with discretion, like 
the first story. 

A second or third story always plays a subordinate part. In 
large houses for rental, these stories contain perhaps two or 
three sepavate flats, while the principal story conteins only 
a single dwelling of high charecter. The second and third sto- 
ries are accordingly to be more simply treated. 

An uppermost story, that contrasts with the basement in buil- 
dings of three or more stories, should in very many cases be 
formed like a wide band connected with the principal cornice,. 
and terminating the building at its tor in a characteristic 
way. Since it ssually appears too low and light in comparison 
with the heavy messes of the lower story, it should also be a. 
nore lightly and ornamentally treated, and it may frequently 
be connected with dormer windows or crowning gables. To conn- 
ect together the windows of the upper story, wall panels, nich- 
es with figures, ercades etc. are arranged. 

An attic may be placed above the principal cornice, behind 
vbich is concealed a story in the roof, or it may be character- 
ized ty dormer windows, or a so-called mansard roof may be con- 
structed. 

In rare cases the upper story of a house containing several 
stories is the princiral story, as in many Italian cities, wh- 
ere the best story is ¢laced at the top on account of the fresh 
sir and fine vieu, while the loner stories are devoted te suk- 
ordinate purposes, offices or less expensive dwellings. 

2. Water latles, String Courses and Cornices. 
a. Water Tables. 

Host buildings ere limited at totton by a base, which forms 
the transition frou the masonry of the foundation to that of 
the basement and projects in front of the wall face-by about 
the difference in the thickness of the walls. If cellar-wihde 
ows are employed, they can be arranged in the base, which ext- 
ends around the building like a wide band. 

The base most properly begins with a broad member and is cr- 


| 
| 


iat to disq tenol od¢ aniged dotdw evoda 389.8 yi benwor0 
Smee odd ts at asd atds to got ent .(8.C8F .3t%). esata a9 
of od? ~190f% L[earetak off to eassd-edt to gov odt.as sap 
OB YS seed oft to eth ods wort botetsgea YLIsuas at ted0oe 
edd ;gepaccen th Sentfont at one .(4 CSE .2t4) r9d48" 
em ren0l Rutttogg0a & bas t9dm9m gutanoto s dttw osfs 
enbe eti bus ,benkfonl at aoeties isqq0. ati, ¢{o ass 
-edd to dasw sift ovodt .(b CSE .3rt) hasntot banklont 
mas yeu doide {fen sddv to togezi t9duer sesd aft beow 
FE .awobatw dicousd eanottoefory aaiveixo cae bavois 
“pved om as econ tnot9tttb ak baat0t od yew enots 
fefes ed of ef soustesagzs (saretxs reds ae aatdi690¢ 
 bexaerte at [ike wobnin etsisgee = ti bas ywol t0 
seed baoosa 6 Oofat Oszaosdo. 03 van tedraw sesd aat 
) fetoeze yas eoeso nevis al .t9g073 seed adh to qe 
g pot s ,aisssetinps1 Ipnradak sit work boytreb o7 esa 
pout ,OCE Bas Sho fbf weait af aevia ois dotda to 
i ee -Ipodos nebeetl edt to islooti 
fer S eomcees cagd od? ,egatoLiud oiidey dae secelsg, al 
24 fe to ansom sohoowte to tfoatt alieve bas ,souatsoqai 
ee plsersbienoo atretotg tt .se0alsg entinstol® nat s al 
ptiowg gaorta « satupss viliewensy asdowd> $5 eousd act 
Se eifgted eldatedtacom sted? of baosastt0)8S 
tovemad edt .ers{feo at banol ote eparllewd ovede asisto al 
to ft aofeexy s brette of idaisd sliscebieqoo s asd wd 
paksibas ‘adt ofmt eo: of efiteroy vou ait .anotain 
Bind to coesd edt to aokssnxot edt to encttoloa soniteth 
| i woe, sted? .wetv To taioq aoasoo 6 a9has mens soaly oF 
@notiteorsth setivoeq .bunoty act ai settierevit tetzes. 
' feqtociay adv dain sasd eds To asrtoenxoo adt .nadg 
@ ators of Bsol dotda ,aqate [sax9txs a9 e0os ties dtin 
ifeelty ,sareloo ,.ytaoasm sdt To snortostery .ainorss 
‘eased sdd to stoi oft someultak ,aletesbsq tuodtrn 10 
iaeaed oft tot bacm doum at doidn ,ytnoasy bateoktast as 
woe to enobotw ..ats ,enobain telleodoe baa aeifao 10 
boitthow ad eyawls [fiw osed ed .ote ,aado tds 
¢ to eaeeete: wat to emottiojesg bos tasmpgasits .at0t odd 
| Va e@tots saszeasd 
stent oat - Seefotera asdz ai songuLtuk elisasbiaacs A 


@ At - 
i tae 


i? 


199 
crowned by a cat, above which begins the lower part of the loa- 
er story (Fig. 385 a). The top of this cap is at the same hei- 
ght as the top of the beams of the internal floor. The lower | 
member is usually seperated from the die of the base by a base ) 
menter (Fig. 385 t), and is inclined if necessary: the car is : 
also with a crowning wember and a supporting lower menber (Fig. 
385 c); its upper surface is inclined, and its edge may also te 
inclined formard (Fig. 385 d). Above the wash of the cap is ¢l- 
aced the tase member frorer of the wall, which way te broken 
around any existing projections beneath windows. These projec- 
tions may be formed in different nays, as we have already seen, 
according as their external appearance is to te relatively high 
or low, and if a separate windon sill is arranged, this with 
the tase member may te changed into a second base above the 
cap of the base proper. In given cases many special solutions 
may te derived from the ‘internal requirements, a few specimens 
of which are given in Figs. 343, 348 and 350, from Frofessor 
Nicolai of the Dresden school. 

In palaces and public buildings, the base assumes @ greater 
importance, and avails itself of stronger means of expression. 
In a few Florentine palaces, it projects consideratly as a seat. 
The bases of churches generally require a strong projection to 
correspond to their considerable height. 

Th cities where dwellings ere found in cellars, the base of- 
ten has 2a consideratle height to afford a greater height of 
windows. It is not possitle to go into the endless number of 
distinct solutions cf the formation of the tases of buildings, 
to plece ther under a common point of view. here sometimes 
exist diversities in the ground, peculiar dispositions in the 
plan, the connection of the base with the principal entrance, 
with terraces or external steps, which lead te special arran- 
gerents. Projections of the masonry, columns, tilasters, with 
or without vedestals, influence the form of the base, as well 
as rusticated masonry, which is much used for the tase, furth- 
er cellar and subcellar windows, etc., windows of crypts in 
churches, etc. The base will always te modified according to | 
the form, arrangement and proportions of the windows of the 
basement story. . 

‘A consideratle influence is then exercised ty the fact, whe- 
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whether the spaces under the. windows project or are recessed 
tack of the well face. Also by the arrangement of shops, whose 
large show windows render a low base desirable. 

A base will be in vlece in the principal story in many cases. 
Tt then usually hes a slight projection and consists of a plin- 
th, and a flat or moulded and decorated band, whose height cor- 
responds to that of the window sills. 

Flust or slightly trojecting string courses with upper and 
lower wenbers may appropriately te used at the height of the 
window Sills and caps, at the ears in rectangular, or the hei- 
ght of the springing of the arches over round headed windows; 
they sutdivide the stories in smaller divisions, and may te 
desiratle for producing an animated division of the wall. 

8. String Courses. 

String courses are sometimes employed for separating the sto- 
ries. At least the principal story must be separated ty @ str- 
ing course from the one next telow it, or if it te itself the 
basement story, from the one next above. Whether all the stor- 
jes should te saparated by string courses or not, will ke deci- 
ded by the number and character of the stories as well as the 
length of the tuilding. If a ruled appearance of the buildings 
is to be avoided in four or five story buildings, perbaps only 
the besement story with the mezzanine may be seperated from 
the principal story ty @ string course, and the upper story te 
divided in the same nay from those beneath it. 

The forms of string courses should be as different as possi- 
tle from those of the cornice; therefore they should have no 
greatter projection than necessary, So as not to conceal the 
lower part of the next story by their projection. ihe larger 
string courses that separate the principal story from. that 
next telow, usually consist of a geison with water drir, upp- 
er and lower mouldings (Fig. 386). Ihe string course will app- 
ear heavier or lighter according to the prominence of the gei- 
son and the forws of the menmbers. It will te enriched and 
strengthened by the introduction of dentils. The string course 
must always have an inclined upper surface to lead off the na- 
ter, with on without a cove, by which the effective height of 
the course mey be reduced. 

In richer designs, the string course may be separated from 
the wall ty a frieze, teneath which way be a bordering wemter. 


aie tio see ee 


{ od teow esitota s9d¢0 sdt to seets0y gntita ad? 
fo edt scott belttosy eltasssttio oF bas tasckzory 
o& etedmens as"ol bas ‘teage add Raissezzai ys 19030 
gin esamatiomeaay qi 20 ,@kost ond to sdtted ads deter 
; gakade edt goinzolt gi yliesf{ to , ave 10. hanot 
; eurot yistaesels reqoug edt ott tf gaisnegaoo .a70 
dm > 98 oer * Satphaie ytesmn eaod? (CRE 928) yew al 
‘a0 . o>) e@8artk @ dtix 
ai hiin yattte te etic andieie Sit atg190eb of 
1 od fon Bluow studoetido1s suotgas to eiastosaxs cd? 
e edt to Sav0s0s so ssasod tot bas nottourtadcs snore 
; taodtiw [fsx edool ti teds ,b9ttu097 ad seem tT 
snolis ef ysm yroxel aids .grsutn0s edd a0 .e9i102899 
ue fio of Sarbr00068 ,sodotsds bas eoceisq ,syatolbnd off 
Ped? toe? edt no dtsl 9d of ef aastta Lsgioat17 edt bas 
On stctsto0t yfootts ons of stodiztass cele etosuanto 
| oe Mo ontdeave deen eds 12bam exuibliod wisiz dite Llow 
edd to Sonsupsen09 af snota to. aakmetie) edt dtiw bos 
‘So osesatt edt nk acvlaeiso aaol of foa ,giome [avo 
| st ‘edt of eIseo0f> stom otedSs of dad >, s0rietnonan 
 so0te -elobom es siutostidois soaceareass O02 -aggor 
| peldon som SdRtL gadtta,acoté193012 de397) tadtken 
, etre qlsritas Saotitrbaes tot essomsvolis coisa tacn 
ye ! ,e9otato) .y | 
#setot7 to sao7tsg hagustune 9d2 gen aotazoo rer: dat 
e087 of ec [fon ee ,2idkesot ae door 2a wisn wort yra0ess 
: 19 bas Saktsniwrss to ene [sabi odd.bas ,retiay s 
yob oofnt00 sdd to ddgied sal .3gfbl ind sodd toes 
sstewod to ,gotdosto1g efi’, 4e0ebo77 194 ef Toatts 
“ySotat09 edt tedztd of: .dostersq ylsortt ren os¢olzss 
E aenol sdi bus ,aottsojorg -oiusesyqes aabdliad adt lite 
$a to rsdana ott sowot off .gnkbliod sd¢ noee [fin edatd 
sdt tot atetce yrtesooen esses oat ehotGited, sui 
agatbited wolf 18 sesotamb> sds sroteted?: .dgid 1097 
t $ edt .wol geno dgid to bas: .daid ylieucitig9073 
sa? seobics ac svied yas somesetsase® asiiedI 909 to agateit 
‘most botwasen ,esetzt sdf tuodsix sotm109 set to ciated 
,29duen teedaid sdi to got odt of teswol edt: to. nobiod 
mie ‘oat sg psa ree edt oF bersquse .anaflot 


aE . is tu 


_ 
ae 


ee i 


ave 


* ae 7 


‘ 


201 

fhe string courses of the other stories must be kept less yp 
crrowinent and te differently profiled from the principal one, 
either ty increasing the upper and lower members so as to din- 
inish the height of the facia, or ty rpblacing it by a quarter 
round or cove, or lestly ty forwing the string course at pleas- 
ure, composing it from the proper elementary forms in a suita- 
ble way (Fig. 367). These string,courses tay also te combined 
with a frieze. | 

To decorate the separate parts of string courses by means of 
the expedients of antioue architecture would not be normal in 
stone construction and for houses on account of the expense. 
It must be required, that it looks well without decorative ac- 
cessories. Cn the contrary, this luxury may be allowed in pub- 
lic buildings, palaces and churches, according to circumstances, 
and the principal stress is to be laid on the fact, that these 
ornaments also contribute to the effect; therefore we shall do 
well with plain buildings under the week sunshine of our North, 
and with the darkening of stone in consequence of the abundant 
coal smoke, not to lose ourselves in the finesse of Crecian or- 
namentetion, but to adhere more closely to the severe forms of 
Rowan and Renaissance architecture as models. Since we have n 
neither Greek proportions, strong light nor notle warble, we 
must wake allowances for conditions entirely different. 

y. Cornices. 

the wain cornice hes the meterial purpose of projecting the 
masonry from rain as much as possitle, as well as to receive 
a gutter, and the ideal one of terminating and crowning the 
top of the tuilding. The height of the cornice depends on the 
effect to te produced, its projection, or how far the material 
employed may freely project. The higher the cornice, the lower 
will the tuilding appear in proportion, and the lower it is, 
higher will seem the tuilding. Ihe fewer the number of stories 
in a building, the less necessity exists for the cornice to ap- 
pear bigh. Therefore the cornices 6f low buildings should te 

proportionally high, and of high ones lon. The following bu- 
ildings of the Italien Renaissance nay serve as guides. The 
height of the cornice without the frieze, reasured from the 
totton of the lowest to the top of the bighest member, is as 
follows, compared to the total height of the building. Villa 
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Farnesina, 1/20; Fandolphini palace, 1/14; Strozzi palace, 1/16; 
Condi palace, 1/18. Ihe entire cornice including architrave and 
frieze amounts to about 1/21 of the total height in the Cancel- 
laria at Rome, 1/16 in the Rucellai palace, 1/8 in Villa Ferne- 
sina and the Pandolphini palace, atout 2/13 in the library of 
S. Mark at Venice, and 1/9 at Eevilacgqua palace at Verona. 

On modern buildings of the Dresden schocl, the entablature 
including frieze and erchitrave measures about 1/17 of the to- 
tal height of the tuilding, or abcut 1/30 to 1/40 omitting the 
frieze and architrave. Cther schools of architecture employ - 
tolder cornices, those of the Dresden school have an elegant 
and refined effect, without appearing too small. Cnauth obtae- 
ned good proportions in two palaces at Stuttgart in employing 
1/10 to 1/12 for the entatlature or 1/25 to 1/27 for the morn- 
ice alone. No fixed rule of normal proportions exists for hei- 
ght cf cornices, but only starting points are given at most, 
for these proportions depend on those of the entire building,. 
its stories and absolute height, as well as the point of view. 
it must be left to artistic feeling to find the correct propo- 
rtions in each case. The extreme distance possible from the 
obrever and the building is also decisive in regard to propor- 
tions and height of the cornice. Cenoa is characteristic in 
this respect with its narrow streets and tall palaces, high -- 
string courses and cornices. The projection of the cornice is. 
determined by its construction chiefly. If the projection and 
height are made equal (Fig. 388)., making h = height, the area 
of the cress section is atout 1/2 h 2 so far as it projects te- 
yond the wall face; this section corresponds to a rectangle of : 
h x 1/2 he Hence the block of stone must extend at least half | 
as far into the wall as its height, and the more the as the 
grojection exceeds the height. From this are derived the foll- 
owing ground principles. 1, material is saved by swall project- — 
ion’ 2, in case of greater projection the stone should be hol- 
lowed ag much 28 possitle; 3, the cost increases with increas- 
ed projection and height. 

If ae lerger entatlature is composed of several blocks of st- 
one, attention must be paid to an equilibrium of overhanging 
parts with those tuilt in the wall, and it may happen that it. 
projects thet the entablature projects as far behind the wall 
face as in front, wben all the trlocks are fastened together | 
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by clazps (Fig. 389), or at least enough so that the area of 
the shaded portion in Fis. 390 exceeds the other part. Fro 
the entire discussion it results that a continuation of the 
gall in form of an attic story is preferable, to bring the cen- 
tre of gravity of the cornice as near as possible to the azis 
of the wall. Further thet it is desirable to likhten the entab- 
lature as much as possible by the use of modillions, dentils 
and ornamented mouldings. Eut it is to be noted here, that the 
wedillions must not be cut from the same tlock as the geison, 
but they must be in a separate one, since the geison would be 
too heavy and the purpose of the modillions would te lost.Thus 
the mutules and their drops in the Doric style are objectiona- 
tle as being the contrary, and it would be better to treat the 

underside of the geison with sunk panels. Further the dentils 
by which cornices are made lighter and animated are useless if 
their cvrojection is slight, and therefore are best omitted in 
string courses of small projection. 

In its simplest form, a cornice now consists of three elemn- 
ents, the strongly projecting geison, the supporting lower 
rembers, and the crowning upper wemters (Fig. 391). The seison 
is hollowed on its underside to form a water drip. 

Tf as in Creek architecture the crowning member of cyza also 
forms a gutter, this must be much higher than the facia and so 
becomes a dominating motive, and'to not unnecessarily increase ' 
the weight, a steep and slightly projection is given to it (Fig. 
392). Eut the facia predominates in most cases, and the crown- \ 
ing member is test wrought on the same tlock as the geison and | 
not separately in case an actual gutter is used. In richer for- 
ms weaker members are inserted between the cyma and geison. 

Eg our wethod of. stonecutting, i.e., waking all cut stones ) 
from rectangular blocks, it is absolutely necessary to retain 
the horizontal joint a f under the geison (Fig. 393). It it is 
desired to treat the underside of the ceison with sunk panels, 
the drip should be short and tordered panels should be insert- 
ed between it and the supporting lower members (Fig. 394). 

fhe readiest expedient for enriching and strengthening the 
cornice is the insertion cf a second projection tetwueen the 
supporting lower wemters increasing them. (Pig. 394). This 
second projection is preferatly formed by dentils (Fig. 394). 
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Eetween it and the geison are pleced modillions in still rich- 
er cornices, around which the upper mouldings of this course 
are broken. In the richest cornices a group of members is pla- 
ced under this row of modillions, and even another projection 
with its upper end lower members. | 

A frieze and eventually an architrave is placed below the 
cornice whenever required ty esthetic needs. ihe frieze way 
remain flat or nay be decorated (Fis. 394 a), or it can be for- 
ned of a series of vertical modillions es in a fine example 
by Vignola, which permits a still greater projection of cornice. 

All modern cornices are werely variations cf this totive, al- 
ready fixed ty the classic and Kenaissance styles; the ‘questi- 
on therefore is whetheh one will adhere more or less closely 
to Grecian, Roman or Renaissance architecture. whether he will 
adhere strictly to the columnar orders or not, or the cornice 
shall te ornamented and in what manner. 

The architreve may te made lower in facades, since it is con- 
pletely tuilt into the well, than when used over a colonnade 
or rortica, which require the stones to have a certain strength. 

§. Interruptions of Cornices. 

A peculiar conflitt arises if the eentre or end portions of 
a facade in three divisions are made higher. If the cornice of 
the lower part is carried across the entire facade, 4 main cor- 
nice will then be used as a string course, which is unseerly, 
or the higher portion must be made to project sufficiently, t 
that the cornice of the lower portionmey die against it (Fige- 
295 aj,b). It will then te test to strive to adjust this, so 
that a portion of the cornice of the lower part of the building 
may te changed to a string course for the higher portion (Fig. 
395 €). Or the string course of the higher portion is broken 
around and unites with the cornice cf the loner portion (395 qd). 


fo let the cornice of the lower part simply abut against the 
projection of the higher fart, as done in Creek architecture 


and by the advocates of that style in our era, is and remains- 
a faulty expedient of an undeveloped art. ihe architecture sh- 
ould at least be so arrenged, thet at the height of the arch- 
itreve of the lower portion a slightly projecting band extends 
around the higher part to preserve continuous lines and to 
croperly connect the parts (Fis. 39¢). 
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If we follow the princirles of Creek antiquity in such cases, 
we shall only too readily employ two different scales, which 
was uBually barrpily avoided by the Renaissance style. 

3. Stories not separated by horizontal embers. 

Insteed of separating the stories ty string courses, it is 
sometimes customary to carry the masonry untroken from the base 
to the cornice, dividing the wall by projecting pilasters or 
projections, thus forming it in vertical stripes; even columns 
extending from base to cornice are employed in this manner. A 
Although a powerful effect nay be produced ty this means, the. 
arrangenent containing an internal contradittion. it is always 
most natural to allow horizontal lines to dominate, and even 
when vertical projections of the wall are arranged in form of. 

pilasters, etc., no reason exists for suppressing the horiz-. 
ontal menters, which may either stop against the vertical pro- 
jections or be broken around them. Even Cothic church architec- 
ture, which made vertical lines dominant, never suppressed hor- 
izontal divisions, but on the contrary, treated them tbe more q 
boldly in the places where they were ‘justifiable. 
4, Galleries, Ealconies, Verandahs, Eay Windows, 
Corbellings, etc. 
«. Galleries, balconies and verandahs. 

Halls, whether intended for church or secular purposes freq- 
uently have galleries on one or more sides. When they are of 
small breadth, they may te formed by cortellins out teams of 
stone, wood or iron, which support the architrave or floor, b 
tut in order to appear strong, they reauire to te sutported ty 
consoles, corbels, etc. Galleries, several of nbich may be pla- 
ced over each other, are cither vaulted or not vaulted; are op- 
en to the interior of the hall and rest on arcades or colonna- 
des. They have solid or perforated balustrades in front, and 
may be treated like a series of connected windows. These salle- 
ries tecome porticos, logsias and verandahs on the exterior of 
a building, rorticos being understood to signify a lons hall 
open at cne side, 2 logsia being a living room oren at least 
on two sides, and verandahs are similar structures of cightest 
construction. lbese rooms are intended for living in the open 
sir, so as te enjoy the fresh eir and fine vicus, mey be arr- 
anged in houses as well as in fublic buildings.If covered, the 
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lighting of the room behind is impeired in case it is lighted 
ty front windows. A construction as light as possible , slender 
supports and @s many openings @s convenient, are therefore des- 
iratle, and the entire character will te thus determined, which 
pleasantly contrests with the more solid facade, that is broken 
or extended by the portico, etc. 

8. Eay windows and balconies. 

Eey windews and balconies are rooms outside a house consthuc- 
ted by corbelling out the walls, as usually defined. They may 
also be added to the walls of cities and fortifications, terr- 
aces of chateaus, towers, cic. They are always occupied roors 
obtained by projections, are finished with balustrades and are 
supported ty cortels, conscles, vaults, etc. 

The crdinary balconyis generally a single stone slab suppor- 
ted by consoles or corbels, whose thickness is about the same 
as the depth of a string course, its edge being moulded like 
the latter. The thickness of this slab depends on the material, 
on the projection of the balcony, and on its loading by the ¢ 
versons who may te on it. Its underside may be decorated by s 
sunk panels of any kind, provided that they do not materially 
weaken the slab. It may project consideratly beyond the conse- 
les. If all unnecessary weight of the balcony is avoided, open 
telustredes of wrought iron are preferable te solid ones of s 
stone or masonry; the wrought iron rods anc ornaments, as in 
valustrades of stairs, must be placed so near together, that 
a child’s head cannot pass through, so not exceeding €.7 to 7.1 
ins. Ihe height of the balustrade should be scarcely less than 
3 ft. The same is true cf talustrades in general. Those of tal- 
conies and of galleries are constructed also of perforated sl- 
abs of stone let into angle posts and covered by caps. These 
cabs way have crofiles like those of window sills and should - 
te at the same height. 

Eelustrades of perforated stone slats are very pleasing in 
construction with ornaments of wrought iron. Since the Renais- 
sance veriod, balustrades composed of short supports like vases 
have been and will remain in use. The intervals between them | 
nay be filled by ornaments cf wrought ircn, mhich rroduce a ve- 
ry good effect. 

Evideytly the balustrades of tay windows of living rooms and 
of halls of all kinds must te solid. If it is desired to perf- 
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rerforate: them, a solid panel must be placed behind them. The 
bay windows have a pleasing effect in connection with the ent- 
rance door, giving rise to many peculiar arrangements. The bay 
angles of corner houses are places especially fevoratle for a 
angle bay windows. Hence they may differ greatly in form of p 
plan, be oblons, square, circular, etc. 
5. Stairs. 

We do not Bave to consider the construction of stairs and t 
their arrangement, but principally their forms. Accordingly 
in their arrangezent, they are straight, i.e. with a straight 
course, and winding with a curved course. The steps may be surp- 
ported by a string at one and or this may be omitted, or by 
swall columns or piers forming a systex of tracery. The talus- 
trade and hand reil encloses the stairs on their open side; t 
the under sides of the landings influence the effect of the 
design in many cases, as well as the newels against which the 
hand rail usually siops. 

“%. Stairs with and without carriages. 

Tf the steps lie on each other so as to be supported without 
a carriage, the ends and undersides of the sters may be decor- 
ated ty sunk panels of varied forms. If strings are used, these 
may be simply inclined like the rise of the steps, or they may 
te formed in sters on their upper edses, or lastly steps may 
alternate with inclined parts. (Pig. 397). 

These three arrangements will te more or less suitatle accor- 
Ging to the arrangement of the balustrade. A moulded upper edge 
and moulded underside of the string will heave a pleasing effect. © 
The string may also be so treated as te form a series of supp- 
orts like consoles (Fig. 398). x 

B. Steirs on vaults. 

Stairs are vaulted underneath in meny cases. The most diff- 
erent kinds of vaults may thus te used. Stairs whose sters 
are built into the walls at each end give rise to a very pleas- 
ing arrangement ty constructing an arch under each ster, so t 
that the vault itself ascends in a stepped lorm. The same prin- | 
ciple produces peculiar and pleasing forms in winding stairs, 
that ere especially adarted to trick construction. Cne of the 
most pleasing Kinds of stairs is that in which four straight - 
flights run around a square opening; If the stairs and land- 
ings are then supported ty groin vaults, these are alternately 
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inclined, producing very varied forms of ceilings. 

Cne of the most beautiful motives for the treatment of stairs 
was a particuler favorite in wediaval church architecture, and 
is that where the sters are supported by small columns. If th- 
ese are changed into tracery, they lead to most varied forms, 
Suitatle for small stairs, especielly those used in houses wi- 
thin the rooms themselves or in church architecture. 

y. Ea@lustrades of Stairs. 

These ere of stone or of iron. If made of stone the band rail 
is supported by balusters, thoubh stall columns are also favo- 
rites. Or perforated slabs are arranged, either decorated by 
free ornaments or formed of tracery in strictly seometrical p. 
vatterns. Ealustrades of wrought iron are particularly suitable, 
which consist of vertical decorated bars or of free scroll work. 
Cast iron and bronze tay alse te used, though cast iron will 
seldom te employed for balusters on account cf its brittleness 
and tronze is so expensive, that stone or wrought iron will te 
preferred. Cast zinc is very suitable for the interiors of buil- 
dings but requires to be painted or gilded on account of its 
untleasant color. Evidently wooden talustrades would only te - 
used for wooden stairs end may be composed of separate pieces, 
or te actuel wooed carvings. Cn the other hand, wrousht iren 
telustrades are also suitatle for wooden stairs. 

6. Angle nelew of Stairs. 

Against these abut the talustrades, the hand rails ane the 
carriage, and they afford opportunity for the most varied treat- 
ment. Care must always be taken te have the parts just named 
‘join the newels in a natural way and properly. The newels are 
suited to receive a gas fixture, a vase of flowers, an ornam- 
ental figure, or one supporting e coat of arms, etc. Their f 
forms are treatéd in eccordance with the particular case for 
wbich they are used, with their arransement, and with the me-. 
terial of which they are constructed. They always require a p 
clinth and a cat, and in many cases a crowning ornament; the 
forms of the plinth and lap should harmonize with those of t 
the carriage and hand rail, with which they may or may not te 
connected. 

€. Landings. 

Care must always be taken to secure a fleasing treatment of 

the landing slab, in case the underside is not concealed by v 
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vaults. Shallow sunk panels are suitatle to not weaken the lan- 
ding slab; the maximur depth to which they may be sunk depends 
on the thickness and clear sran of the slah, and on the parti- 
culer case in which it is used. If large numbers of men use the 
stairs in tuildings et certain hours, as in schools, theatres, 
concert hells, etc., it may tecome dangerous to weaken the slabs. 
Therefore one rust alweys carefully consider in sp&écial cases, 
whether the ranels may be deep or shallow, and this is also t 
true cf balconies. 
©. Winding Stairs. 

The undersides of the sters or windins steirs are either 
left of rectansular section, or they ere dressed off to a he- 
liccidal surface, or a vault is constructed teneath them. In . 
the first case ere formed wedse shaped prisms, with roulded 
edges or with surfaces decorated ty sunk panels. In the second 
case the helicoidal surface may be ornamented by sunk panels, 
mouldings or ornaments arranged with reference to a helical 
line, or lastly a combinetion of the two varieties may be emp- 
loyed. In case of a vault beneath winding stairs, it way te 
divided in radial compartments; or may te an ascending annul- 
ar helicoidal vault. The last arrangement permist pretty modes 
of treatment in brick construction with the aid of ornatental 
tonds, which were particular favorites in the brick architect- 
ure of Holland. 

If the newel of a winding stairs is solid, it should have a 
hand rail mouldings (Fig. 399), which must te of such form as 
to te easily gresped, and it is therefore usually a round bet- 
ween tac hollows. If there is no newel, tut a central well op- 
ening, this should generally be enclosed. by an ascending heli- 
cal string, roulded or decorated, and which is wrought in the 
solid cn the ends of the sters. In larger winding stairs, this 
should te supported ty small columns, very fine examples of 
abich are found in the steir tower cf the cestle of Heissen, 
and in the graceful winding steirs of the so-called Woman’s 
Bouse at Strasture in Alsace. 

Very grand winding stairs should have a stairway separate for — 
servants instead of a newel, abich may be lishted ty windons, 
so that an opportunity is obteined for decorations the walls 
of winding stairs by niches, tracery and similar motives. 
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6. Towers. 

lowers are either intended for ssairs, for observation, or 
for bells. In all these cases they have an upper story essen- 
tially different from the lower stories; the upper lending of 
a stair tower is lighted by a window, as well as the entrance 
to the attic story, or to any other room. Towers for observat- 
ion or of fortifications serve for temporery or permanent occu- 
pation. Fell towers contain a room fer the bells. Church towers 
are eitber detached, ajoining, placed over the crossing, or are 
little toners on gables. The latter are also used in buildings 
that require signal tells, like hospitals, barracks etc. 

x. Flans of Towers. 

As for the plans of towers, they ere either free on three si- 
des and then projecting beyond the face of the building, or 
they are bhilt in end are merely free on two sides or tut one; 
the sonare plan is preferable. Towers way further be circular 
or polygonal, with three, four, five siz or eight sides. The — 
forn of plan is decided ty the purrose of the tower, and by 
the place at which it is connected to the tuilding. Wholly de- 
tacked towers are seldom placed near a buildings excert when in- 
dependent, like observation towers; but they may be arranged 
to be partially free, as they may be connected with the lower 
story of a tuilding by an arch, above which they ere separate. 

Stair towers should always te attached at one side or stand 
in the angle of a tuilding. They should generally be treated 
clainly, being supordinete parts of the tuilding, should have 
small windows, and only their uprer stories should be richly 
treated and have large windows. If they play a more important 
cart, their openings should be wore numerous, and they should 
be lighted by larger windows. In many cases @ gallery supported 
by cortelling cr other suprerts extends sround them at the he- 
ight of one or more len@ings. The string courses should be st- 
epped correspondins to the stair inside, or they should be ar- 
ranged horizontally and placed at the same heights as the sto- 
ries end the window projections. Cne or the other arrangement 
is preferabte according to the particular case. 

8. Towers for Otservation. 

Such may be entirely free or may be attached, partly contain- 

ing stairs, the uppermost part being furnished with sallery, 
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- balconies and similar expedtents for facilitatins observation. 
Church towers are frequently also for observation, especially 
when they serve eas stations for fire watchmen. They then have 
a special story fitted as a dwelling for the watchman, where 
the watch is kept during the night. Such a story produces a 
special effect on the entire tower. 

y. Eell Towers. 

These are essential requisites for churches. Their most inmp- 
ortant portion is a room for the bells, which must have as lae-. 
rse or aS many openings as possible, so that the sound of the 
tells may be heard at a great distance. Their character is al- 
so determined by their purroses. The towers of churches are 
usually intended for ovite different purposes. For exemple, a 
tower way contain a vestibule in the ground story, ani organ 
gallersy in the second, a room for the clock-in the third, a . 
roow for tells in the fourth (tells and clock must never be «in 
the same tower), and one for watchmen in the fifth. This would 
require a tower in five stories with different heights and dif- 
ferently treated. In contrast to the open story for belis, the 
other stori¢cs are to be as nearly closed as possible, unneces- 
sary openings being avoided. 

For churches with nave and transepts, the crossing affords 
orpertunity for a lerge tower, that may be a bell tower, may 
light the crossing, or te for observation only. In these cas-- 
es it may have as tany and as large ovenings as possitle. Its: 
form of plan Bepends on its purpose in the entire design of 
the church, and what esthetic and material parts it rlays. 

Toman halls should have a tower in many cases, whose lower r- 
roome may contain archives and an open balcony, etc, nbile in 
its uprer part map be a clock and tell for the hours, and a 
roow for a fire watchman. The tower story of the tower is often 
at the sane time the city jail. Ihe forn of the tower is varied 
according to circumstances, tut being for secular purposes, all 
ectlesigsticeal character must always be avoided. The same is 
true of toners for otservation, those of prisons, city gates, | 
bridges, chateaus and fortresses. A fortress character is more 
suitatle for these with decorations by cattlements, bays, etc., 
to produce a picturesque effect. 

§. Roofs of Towers. 
fhe most necessary factor in the treatment of the tower is 
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the roof; toowers may have wocden roofs, stone spires, or iron 
roofs; they way terminate?@with domical, pyramidal or conical 
forms. A crowning form may te rroduced ty contining these forms. 

The treatment of the roofs of towers is one of the most fruit- 
ful and welcome proetlems for the architect in all cases. The 
elements availatle for the purpose are:- 1, open galleries with 
columns; the so-called dwarf galleries; 2, dormer windows; 3, 
forms of gebles; 4, ctlacing masses at the angles; 5, several 
galleries atove each other; €, the roof itself, whether it be. 
a dome, a hip or a conical roof; 7, corbelling out bay windows; 
balconies and galleries with talustrades; &, sargoyles, finials 
of all Binds, neathercocks, crosses, and other ornaments for 
the apexes of towers. Ihe wost varied treatrent results from - 
the combination of these elements. - 

C. ROCES. 

Roofs are generally of decided importance in the external | 
effect of buildings and structures, since they saterially aid. 
in forming the visible outlines. Iberefore sound artistic feel- | 
ing led the Creeks, no less than the mediseval masters, to lay | 
the greatest stress on the treatment of the roof. Less attent- | 
ion was paid by Renaissance masters to the forms of roofs, with | 
the exception of the dowed roofs of churches, and thus in our 
tine this tendency nf the Renaissance is aimed at by many arch- . 


itects, te allow the roof to have the least possitle pert in 
the effect of the building, by concealing it behind an attic, 
or by waking it so flat, that it cannot be seen. here is wis- 
sed a rational develocment of the rocf less in Italy; where 
nood is net abundant there and snow is hardly seen, flat reofs 
are the only appropriate wey, and are actually necessary for 
sake of economy. It is otherwise in our North, rich in both 
wood and snow. The entire northern nature requires the perpen- 
dicular lines of our tuildings to te emphasized tp the roofs; 
here rich in forests, the cities would seem to have been burn- 
ed, if the buildings did not have their powerfully effective 
roofs, with all their accessories of dormers, chimneys, etc. . 
Therefore care must be taken, that the roofs are artistically 
treated to enhance the entire architecture, not to disturb it. 
It should not appear as if the architect could not design any-. 
thing atove the main cornice. Magnificent buildings tike the 
former court theatre in Dresden, require something more than a 
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formless and colossal roof with lightnins rods. Among its ani- 
mated surroundings with the outlines of the court church and 

of the palace with its tower, the beavy mass cf the former the- 
atre appeared very badly. Among the many noble buildings, which 
cccupy the Bing street in Vienna, the Town Ball with its well 
developed roofs arpears fer more advantageously than the new 
Museums, thet look as if they had been turned. .¢ - 

We shall now treat in detail the followins. 


1. Eatter of walls. 2. Forms of roofs. 

3. Roof covering. 4, Lormer windows. 

5. Ridge towers. ; 6. Chimneys. 

7. Cecorations of roofs. 8. Cables and pediments. 


1. Batter of walls. | 

Enclosing walls are properly tattered, that rein water may 
fion off on that side where it would tetleast injurious, that 
would usually te the exterior toward the street, where means 
of removing the water .re usually provided. In this case it 
is proper toe add a drip to the battering side of the wall. fhe 
same is true for battlements. 

If it is required to prevent all prersons from passing over 
the well, a cresting or iron lattice will be suitable, and may 
be made of very pleasing form. It will also sometimes be neces- 
sary to give the top of the wall e richer form, so as to make 
sevarate parts of different heights, and to animate the weil 
by means of windows, vases of flowers, as well as tn iron lat- 
tices and similar expedients. 

2. Forms of rocfs. 

The principal forms of roofs are the shed roof, hip roof, 
gable roof, and the pyrawidal hir roof. Composite forms map 
be used as required. Thus a gable roof may be hipped at both 
ends, or a gable or hip rocf way -join another gable or hir 
roof, a favorite for the roofs of towers. The inclination of 
roofs will freauently vary to rroduce better effects, for eaxr- 
cle, so that the ends of a hir roof may te steeper than its 
sides. 7 

At the cresent time it often becomes necessary to employ the 
mansard roofl and for the angle pavilions of public buildings, 
the curved mansard. These forms of roofs are entirely approprio- 
ate where resulting from needs.in the sare way for sake of ec- 
onony, it way frequently become necessary to lessen the height 
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of the roof ty placing a deck above a straisht roof. 

On esthetic grounds, roofs composed of curved surfaces sho- 
uld also be employed, as for pavilions and conservatories. 

In all cases the proportions and forms of roofs are to be 
chosen to add to the effect of the building. If a space for 
passage ‘is arranged above the main cornice with balustrades, 
these should never exceed 3.28 to 3.61 ft. in height’ high 
balustrades make the building appear low and low ones high. 

The balustrades can scarcely be lower than 3 ft., since th- 

fir purpose would not then be fulfilled. If these balustrad- 

es ere arranged in connection with fedestals supporting stat- 

ues, these must te designed to produce a suitable sky line. 
3. Reof Covering. 

Care must be taken that the roof covering not only fulfils 
its purpose, tut also hes a pleasing effect. Even thatched 
roofs of straw may be made pleasing by the way in which the 
tundles of straw are fastened. The roof coverings of rural 
tuildings generally has a picturesque effect from accidental 
circumstances of e11 kénds; sometimes composed of stone slabs 
of irregular form, as in places where plates of rorphyry or 
of Jura limestone are used; sometimes of shingles held down 
ty stones. Woss and all kinds of plants which grow on roofs 
frequently appear very picturesque, although this sronth is n 
not teneficial to the woodwork of the roof. Fy cutting the 
lower ends of shingles are formen many kinds of patterns on 
shingle roofs, but care is necessary thet the shinsles te made 
of such forms, that water may be kert as far from the ‘joints 
as possitle. 

Tile roofs take different forms according to the mode of lay- 
ing, single, double or crewn, also when the vertical ‘joints 
are continuous or alternate, whether the tiles are set in tond, 
as in the last cese. The forms ofstile roofs further depend on 
the form of the lower ends of the tiles, as well as whether a 
any tiles of special patterns are used. 

The ridge and eaves of the roof always require special prec- 
autions to prevent entrance of rain water, and to properly cer- 
ry it off. These places elso demand ornamentation for any cov- 
ering of the roof. Hence borders of differently colored tiles 
should te arranged along the uprer and lower edges of tile roofs 
in patterns with ridge tiles of special shapes, or Suitable 
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finials at the arex of the rocf, that are to be treated as free 
ending forms. (fectonics, p. 195 et seq). 

In case of slate roofs, the most picturesaue effect is obta- 

ined ty the use 6f the cld so-called Cermen method of laying. 
Ey the use of slates cut to special forms are produced the 
most varied patterns, which may further be heightened by en- 
Eloying slates of different colors. Forders along the ridge 
and eaves and tands around dormers are always decorations pec- 
uliarly suited to rocf surfeces. The ridges of slate roofs are 
most properly covered with metal, and crestings of perforated 
cvlates, of hammered work, or of cast lead and zinc or wrought 
iren, are always proper, as well as finials of these metals. 

4. Dormer Windons. 

In many cases a kind cf story is arranged gn the roof, espe- 
cially in mansard roofs, which is lighted ty large windows. 
These may be very richly and ornamentally treated. They sener- 
ally consist of an architrave between pilasters, which support 
an entaklature end pediment, and its base can be extended by | 
volutes at each side (Fis. 400 a, b, c, a; Fig. 401, a, b, c). 
They may te then properly sroured with the windows of the upp- 
er story. 

Lerge dormer windows are sometimes required ty the need of 
hoisting weights by a crane when in a warehouse. They then 
have a strongly projecting roof in which the carne is fixed, 
and ere closed by doors. These are decorated by wrought iren 
bands. Cormer windows usually serve for lighting and ventila- 
tins an attic; according to the importence or subordination 
of the part played by thea, they may be decorated by ornamen- 
tal gable roofs or left plain. Wooden gatle roof cf church tow- 
ers are often decorative exredients of prime importance, and 
they mey be connected together to facilitate fastening-the ro- 
res require in slaters’ work. Dormer windows of houses and of 
cublic tuildings way sometimes be circular, semicircular or 
ellirtical, or generally way te of the most diverse forms. They 
should have an architrave and some form of crestins, frequently 
nade of sheet zinc. Eorner and roof windows always add much to | 
the decorative effect of a tuilding. 

5. Chimneys. 

In 2 fully developed architectural style, one must not forget 

to wake the chimneys of pleasing form, and to arrange them so 
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so that the effect of the tuilding may not be injured. They 

should then have bases with cars at their tops for the dis- 

charge of smoke. Ihe form of this carp always depends on its 

special mode of construction. It is proper to give the chin- 
ney a twisted shap es well as te combine several flues in a 

group, covering the whole with a roof of sheet metal to keep 
out rain. This roof may te decorated by small gables or have 
the forn of a crown. 

€. Lecorations of Roofs. 

Among the decorations of roofs, the cresting is here special- 
ly considered, and it may be executed in wrought iron, cast 2 
zinc or hammered sheet copper, and it is Benerally arransed as 
a cresting on the ridge of the roof; then the finials ere free 
endings forms of the same materials, in the shape of sprays of 
flowers and leaves, decorated ty weathercecks, crosses, @nimals 
and all sorts of forms, ornamenting the angles of roofs and 
especially the towers. Few general princirles may te given for 
crestings end finials, since the greatest freedom is admissitle 
in their treatment. Ibey produce the most pleasins effect if 
they are vartly cainted black, partly gilded, and by their ope 
en sppearance afford the most teneficial cantrast to the mass- 
‘ive character of the roof surfaces. 

7. Fediment or Gable. 

These form the end surfaces of sable reofs, and ere either 
closed as in antique temples, then being decorated by sculptu- 
res or opended by windows of circular or other forms, which 
light the interior of the roof; they may be closed by an open 
stairway, so that one lons side of the building is connected 
with the other as in some Romanesque churches. In houses and 
calaces, the attic frequentls contains one or more rooms and 
then has windows; these ere sometines decorated in the rich- 
est manner and ere divided in several stories. Their outlines 
consist of the two inclined lines with the same slope as the 
roof, or these are stepped to appear as battlements; from the 
latter were derived the richly decorated gatles of the Cerman 
Renaissance, by tbe aid of ornamenta, accessories of all kinds. 

The rost natural mode of decoration is to make the two ends 
and the centre most prominent by acroterias and sculptures; 

211 nodes of loading the ends heighten the epparent stability, 
although selder really increasing it, and the acroteria at the 
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centre satisfies an esthetic need. In very high gables, as in 
those of churches, these free ending forms reouire a proporti- 
onate height; sgatle crosses, finials, fisures and similar rot- 
ives may then te employed. The gakle is covered ty a cornice, 
that may de ornamented. by crockets in some cases, like those 
of the Cothic style, or may te resclved into free and fanciful 
forms as in the Cernan Renaissance. Eoth are justifiatle for 
buildings of earnest and dignified appearance, churches, muse- 
ums, opera houses, etc.; the second for those intended to have 
a character of greater magnificence, for chateaus, theatres, 
comic operas etc. 

A. STCNE CONSTRUCTION. 

This is the rost monumental and worthy expression of archit—- 
ecture, end at the same time is the most expensive mode of con- 
struction. The true historical develeprent of architecture was 
carried out in stone construction; those in brick and wood on- 
ly approximated xk in other materials, to the forms-and rotiv— 
es dlready existing in stone construction. It is indeed true 
that in different places, stone construction was first develor- 
ed fron wood construction, borrowing from thence a part of its 
forms, like those of the entatlature, columns and gable roof; 
tut the further development of these and other elements first 
eccurred in stone construction, as well as the determination 
of esthetic prorortions. The resistance of stone to crushing 
and transverse treeking rrescrited the lizits within which 
stonework could be erployed; resistance to tension alzost ne- 
ver comes in consideration, cr only as it may occur in 2 bear 
under trapsverse stress. The elements cf stone construction 
are always monolithic bears of stone, vosts, slats, ashlars 
and voussoirs of arches and vaults. All architectural const- 
ruction is arranged with reference to these. Although a sreat— 
er firmness is given to stonework by the use of mortar, it 
must itself be so arranged, that the different parts of the 
structure are in a state of statle equilibrium. It is always | 
characteristic of stone construction, that the elements of 
its structure always remain within certain limits, depending 
on the thickness of the layers of stone in the quarry, and 
that consideratle projection is possitle for cornices, and 
further, that the mode of cutting also aids the effeci. 
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With reference to this, see Tectonics, rp. 117, etc. 

Further, the use of different oualities of stone may strong- 
ly characterize stone construction. The harder stones should 
then te euployed for the structural parts and the softer for 
the mass of the walls. In this way, the water tatles, strang 
courses and cornices, erchitraves of openings in walls, supp-- 
orts and the remaining cut stone work will te sharply disting- 
vished fronx the wasonry proper. This is also true cf nalls 
tlestered externally, or if stones of equal hardness and str- 
ensth but ef different colors, for example red and nbite sand+ 
stones ere employed in a structure. The rarer kind of stone ~ 
should then te used for the architectural details proper, and 
the more common for the masonry. This further derends on the 
ease of working the stone or on the texture of the. raterial. 

If two kinds of stone ere equally hard, like red and white s 
sandstones, one should decide in accordance with the character 
of the building which should predorinate. Red sandstone used 
in mass gives the tnilding an earnest and gloomy character; 
which has a cheerful and trighter one. the darker stone requi- 
res coarser forms than the lighter one. Tectonics, ¢r. 182. 

I. ERICK CONSTRUCTION. 

In regard to the treatment of form in this construction, eve- 
rything necessery has already teen said in the Charter of Tec- 
tonics on Ericks, rp. 134 etc. In general and es a whole, the 
character of trick construction is deterrined by the small di- 
mensions of the elements, ty the intimate connection of the 
mass, and ty the slight projection of string courses and corn- | 
ices. It therefore always produces works that are massive, have 
small members and relatively low relief. Two styles have been 
developed in tric construction, the northern mediaeval brick 
architecture cf the low northern plains, to which are allied 
the south Eavarien, lower Eavarian and Cutch, and the trick a 
architecture of uprer Italy. The first style way be called tri- 
ck architecture with woulded bricks, the second is that erploy- 
ing terre cotta. Ihe northern style scarcely used terra cotta, 
ubich was a great favorite in thet of uprer Italy. Foth styles 
lead to peculiar forms and toth may be combined, or rather ere 
already combined mostly in the trick architecture of upper Ite- 
ly, Since this style used toth moulded bricks and terra cotte. 
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the difference between moulded bricks and terra cotta consists 
in this, that the latter is modeled, cast or pressed in moulds, 
and therefore admits of plate forms, such as parts of friéezes, 
and freely sculptured ornaments, while moulded bricks ere prop- 
erly only profited bricks, so that the first style renounces 
nearly all ornamental and sculptured ornamentation. On the ofh- 
er hand, the first style employs slaged and colored tricks, ra- 
rely ornamental tlocks carved from sundried clay and burned. 

However pleasing the worgs created by the northern mediaeval 
and the Lombard or Sienese brick architecture, with out impro- 
ved transportation 2 pure trick architecture excluding all st- 
one will now be advisable only in some localities. Put where 
cut stone may readily be obtained, it will usually be preferr— 
ed to tricks, these being only used for the masonry. 

Ke MIXED SIONE AND -ERICK HASONRY. 

In countries where brick is the ordinary tuilding material 
and where suffiekent cut stone may te obtained for the princi- 
pal architectural details, a mixed stone and brick constructi- 
on will te employed, like that found senerally in the Netherl- 

ands, and there developed in e wholly srecific way. At least 
there all the strong courses and cornices are made of cut sto- 
ne, and blocks of stone are tCHilt in at the openings, wherever 
iron anchors are to be fixed for the wooden doors cr windon 
frames. . 

in a more develored form of this nixed construction, the br- 
ickwork is entirely limited to tbe masonry or wall, and the 
‘james of doors and windows as well as all other structural ¢t 
parts are made of cut stone. Cn the other hand, pilasters for 
strengthening the wall way be of brick on account of the stron- 
ger bond, while their capitals and tases are of cut stone. In 
case of isolated riers, it is test to interrupt the brickwork 
at reguler intervals by cut tond stones to give greater strength. 

The mixed brick and stone architecture of rany Cutch buildings 
ef the middle ases and the Renaissance is really refined, and 
in it is a certain intention of producins a special effect by 
the contrast of colors of white sandstone and deer red tricks. 

No cprortunity is lost for decoratins springing and key stones, 
or for interrupting brick masonry by courses of stone rlaced 
at the save height as window sills or transoms (Fig. 402), so 
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that the brick masonry forms closed panels. These expedients 
give the mixed stone and brick architecture of Bolland its 
peculiar stabp, and they form the readiest and simplest gene- 
ral means of obtaining 8 characteristic effect with suall- means, 
especially in btuildings inténded werely for utility, as in ru- 
ral structures. 
WOOCD CONSTRUCTICN. 
Wooden houses are either built of logs or ere half timbered. 
Compare what has teen said of wooden walls under A, 4, @, and 
also in the Charter of Tectonics on Woods, rp. 139. 

Since in wood construction not only the resistance of the s 
structure to compressicn and transverse stress, tut also to ¢ 
tension is exerted, elementary structural forms result entirely 
different from those used in stone construction. Borizontal 
tears subject to transverse stress are teams, sills, rurlins 
and straining teams. Vertical supports are fosts, inclined ones 
being struts and traces, all subject to compression. Horizontal 
timbers in tension ere tietears, and vertical ones are king os 
‘gueen posts. For the forms of these structural elements, refe- 
rence is made to the Chapter 6f Tectonics on symboléc forms, fr. 
122. The mest fully developed wooden architecture with which 
we are acouainted is that represented ty Swiss and Tyrolese 
houses, formerly restly built of logs, lately with a timber 
frame lined inside. The strongly projecting patle roof, cren 
galleries, low stories with numerous windows, lenc to these 
wooden houses their characteristic appearance, that varies in 
the most different ways in each separate structure by weans of 
carvings of all kinds, due to the abundance of wood in Alpine 
countries. 

The rewaining wooden architecture of Cermany chiefly uses 
balf timber construction, the interspeces teins filled with 
brickwork; @ projection of each story beyond that next btelon, 
and the steer gatle roofs, characterize these houses, which - 
are best adapted to the North. These helf tinber tuildings 
with panles of brickwork, either plain or plastered, acquire 
a peculiarly pleasing aprearance when the decorative brick 
bonds are employed. 

He. HIXED WOOD AND STONE CONSTRUCTICN. 


Whatever may be said here nas stated in seneral in relation 
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to the half timber work ‘just mentioned. In many cases the btase- 
rent story has a plein wall, especially if the upper story is 
half tinbered. The extennal appearance of the building then de- 
pends on the waterials and mode of construction used, as well 
as on the peinting, ssraffito, ornaments in wrought ircen, over- 
lays of tikes, etc. Evidently neither pure wooden architecture 
nor wixed construction in stone and wood are suitable for mon- 
unental buildings, but beth are better adapted to country dwel- 
lings, wodest city houses or rural structures, etc. 

this mixed style is well suited for small railway stations, 
foresters’ houses, country inns, all the structures attached 
to the drinking room at baths and spas, and a-peculiar charac- 
ter should be given to these to corresgond to local conditions. 
This mixed style in purely wooden architecture will likewise 
be employed for temporary structures, for festivals and in sen- 
eral for those satisfying temporary purposes, after which they 
are to be removed. 

N. KETAL CCNSTRUCTICN. 

In this only city buildings of wrought or cast iron require 
consideration. Cn eccount of the cost of bronze it was hardly 
used excert in the classic period, and then but exceptionally 
as a special structural material. Cn the contrary, iron plays 
an important part ‘in rodern architectural construction. 

The most extensive use of ircn occurs in railwey stations, 
buildings for internaticnal exhibitions, bridges and roof tr- 
usses.e In accordance with the resistance of iron, all struct- 
ures of it should have a character of lightness; compression 
is chiefly resisted ty columns and struss of cast or weougsht 
iron, transverse stress ty iron girders and teams, tension by - 
wrought bars or rods. The walls and roofs are mostly composed 
of thin sheets, nben not built cf masonry or wood in combina- 
tion with iron, or even of glass. The general character of 
lightness possessed by iron buildings results from an endeavor 
for econony of material and lator, which requires each part to 
have the swallest dimensions rossible. Therefore the stronger 
the structure, the less attention should te paid to its exter- 
nal artistic appearance, and it should te left to produce its 
oun effect. In case of small structures, little pavilions, 
garden houses, etc., or railway stations, care must be taken 
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to decorate parts in cast iron and also to use wrought iron or- 
nawents of all kinds. The same is true for fences, latticed ga- 
tes, monuments, canopies over uells and similar otjects. Ferf- 
orated and hollow forms are suitable for cast iron, thin flat- 
es, bars end rods for wrought iron. General laws stated on ft. 
150, 154 and 164 of Tectonics are valid for iron and its uses. 

O- MIXED IRON, STONE AND WOOL CONSTRUCTION. 

In many cases a structure may te partly of stone, wood and 
iron; thus very large rooms have walls of masonry, the roof is 
of iron, and wood is used to receive the covering material. E 
Hach material is used in suct structures and the massive mason- 
ry cvleasingly contrasts with the light and graceful forms of | 
the ironwork. For example, massive stone bridse portals have 
a better effect than if made of cast iron, since casting must : 
avoid a massive character; hence buildings for exhibitions, 
conservatories and similar structures are more tleasing, if ; 
partly of masonry, than if entirely made of glass and iron. | 

F. ARRANCEMENT OF FLAN. 

Every arrangement of the plan results from division or addi- 

tion, @ sSiven area being either divided into parts, or such p 


parts ere arranged together. 
A series of rooms are placed next the fecade 6f @ house, be- 


| 
: 


tween two adjacent dwellings, and the remaining rooms adjain . 
the former. In a detached house, a villa, we commence with the 
largest rooms, drawing or living room, and the others are pla- 
ced with reference to them. In the first case, the plan is made 
fron front to rear of the building; in the second the interior 
is first grouped and then the exterior $s arranged. If the hou- 
se occupies a corner, two series of rooms are placed along its 
fronts, either leaving the principal room at the engle, or the 
corner is divided in smaller rooms, as may test accord with the 
requirements. A series of rrinciral rooms should always extend 
along the principal facades of public buildings, unless the s 
structure is to be treated as 2 large hall, when the others) 
are to te grouped around the hall. A corridor is often placed 
behind this series of chief rooms ty which the rooms are made 
accessitle. Therefore in public buildings the errangement will 
progress from front to rear, but in hall buildings comprising 
theatres and churches, it will te from interior to exterior. 
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In order tn make the best use of the site, the plan is always 
to te arranged, so that the corridors may occupy as little area 
as possible; but in many buildings like schools, the corridors 
not only serve for access to the rooms, but are also occupied 
by purils in intervals tetween classes, as well as for recerpt- 
ion of cases containing books, models, collections, etc.; they 
then assume 2 Ssreater importance, which has an influence on t 
the plan. Space is always lost by vestibules, stairs, passag- 
es, etc., therefore one should arranse to make this loss as 
little as possitle, and in very lerse public buildings, the 
loss of time must be considered, resulting from the connect- 
ion of the different wings of the tuildins by corridors, courts 
etc. Hence one should arranse near each other rooms properly 
telonging together, end to make their connection more direct 
by means of private stairs, corridors, etc. He should further 
try to make vestibules, corridors and courts as useful as pos- 
sible, to serve for temporary occupancy by men, therefore arr- 
anging light courts with slass roofs, galleries of all kinds 
end logsias as may be required. This comprises the things of 
wost importance that way be said of arranserent of plans. 
€. SECTIONS OF EUILDINCGSs 

If heights of stories are fixed, the cross sections of buil- 
dings are controlled ty the arrangerent of the plans. The ess- 
ential part of modern architecture relating to the section is, 
that only in exceptional cases resulting from the form of the 
Site or from special rurroses, is any story not arranged thro- 
ughout on the same level, as the case in so many mediaeval bu- 
ildings. Yet in exceptional cases, when peculiar arrangements 
make it necessary, some halls are made lower or higher than a- 
story, thus extending either below or above it. When the con- 


Gitions of the site are reculiar, as in mountain cities or cas- 


tles, the accidental location of a site usually produces very 
peculiar arrangements of stories, where one must strive to make 
the test use of those conditions of the sground. Thus it may w 
well become necessery te abandon all rules and take into acco- 
unt the srecial cases. Eut one should be careful to place as 
many rooms es possible on the same level, énd to retain. the 
heights of stories decided upon. 

Re FACADES AND COURT FACALES.: 
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Ke FACADES AND CCURT FACADES. 

The facade is esssentially derived from the plan and the sec- 
tion. The openings for doors and windows, porticos, logsies, 
towers, etc., principally determine the arrangement of the fac- 
ade, the purpose and importance of the building, and the detail 
forms of the facade. Characterization requires not only that 
the exterior is the result of the interior, tut that it may c 
correspond in every respect to the destined purpose of the str- 
ucture. Therefore the choice of building materials and struct- 
ural forms must te in st¥ict accord with this determination. 

Pacades of courts are generally of subordinate character; yet 
in many cases the courts are developed into Bagnificent archi- 
tectural works. The courts may be decorated by galleries, log- 
Sias, stairs and steir towers, bay windows and balconies, nich- 
es, water works end fountains, in brief, by any meass of deco- 


ration. Eut it is to te remembered that a court must appear an 
well frow the wost distant point of véew possible, and that 


according to whether the court encloses a garden or affords a 
fine view, its arrangement must be such as to utilize these 


advantages as fully as Possible. 
S. KINDS CF EUILLDINGS. 
In describing the kinds of buildings, we shall here follon 


the order employed in Eankunde des Architekten, Vol. If. 
1. Agricultural Euildings. 

These are to te regarded as being equivalent to a capital 
paying no interest. They must therefore be constructed as eco- 
notically as tossible, using the local and cheapest materials 
and structural methods. Hence their cheracter is determined ty 
tlainness, neat appearance, and by the decoration of their nat- 
ural surroundings, or ty cultivated vegetation. 

Their arragerent and grouping varies in accordance with their 
special conditions. If they are connected with veasants’ cotta- 
ges and farmhouses, the local cherecter will decide their ext- 
ernal appearence. Eut if they are to be considered as Gependen- 
cies of the estates of noblemen, a Sreater expenditure in their 
erection will be approrriate according to the means of the omn- 
er: then in case of the existence of a prevailing rural tyre, | 
they assume a wore civilized character, so to speak; still it : 
must always te avoided to permit ther to closely approach the | 
appeerance of city tuildings; they should remain rural structures. 
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Even in cities, agricultural buildings attached to the seats 
of noplemen, castles and palaces, should not exceed a certain 
modesty in their external appearance. This limit of permissible 
type and propriety will te fixed by the means of the owner, 
and the instinctive feelings of the architect. 

As for these, so for all kinds of manufactories in general 
is suited a plain end unimportant character. Like the workmen 
in working clothes, all such structures should be modest in 
appearance. All expenditures beyond absolute necessity and 
an appearance of neatness is best avoided, the money being 
tetter if expended for the tenefit of the workmen. 

Yet designs for factories, ty special requirements and con- 
ditions, afford opportunity for employing peculiar though sin- 
ple architectural forms, and require 2 careful choice of them 
on account of their wodest character, so that it is easy to re- 
cognize the intention to make these buildings pleasing at a 
moderate cost. 

Country seats of noblemen not having the rank of villas, but 
containing toth the dwelling and the farm buildings of the on- 
ner, should be treated as plainly as possible, so that all pos- 
sible capital may be placed in the tusiness itself. They usual- 
ly contain in a highervsground story the living rooms and farr 
buildings, in a lower upper story teins the tedrooms and the 
rooms for strangers. Solid construction and appearance, as well 
as simplicity are the chief requirements of this class of buil- 
dings. Fleasant surroundings ty gardens and parks are the chief 
means of decoration worthy of endeavor. 

Euildings for the forestry service are similar to those for 
agricultural purposes, and are subject to similar requirenents 
in relation to external aprearance. A rural character is advi- 
satle for these elss, and an adaptation to tocal conditions, 
so all is to te avoided, that wight give them a cityfied &ook. 

2. City Houses. 

These are separate dwellings for single families, whether for 
workmen, villas or palaces; or they are houses for rental and 
containing one or more flats in each story. They are further 
detached or ere builé in tlocks, i.e., free on all sides, or 
are in rows and then are free on two or three sides only. The 
degree cf externa’ appearance and decoration depends on their 
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importance and size. Solid construction should first be requi- 
red, if the greatest propriety is to te exerted, and all imit- 
ations of building waterials are therefore excluded, all struc- 
tural parts beings of stone or brick, using plaster only in the 
interiors. A house should not appear more than it is. If the 
occupier can afford to rent an entire building, he can also af- 
ford a solid style of architecture; should he possess les means, 
he must then decide to live without decoration. If the house is 
for rental, the tenant must pay for the decoration in his rent, 
and thus pays for things that make him no return. This sround 
lew of solid constructicn would materially simplify our entire 
city architecture, if carried out to its extreme results, which 
would te a great gain. For it would first compel us to econon- 
ize materials, and secondly would cause us to learn to'exercise 
the greatest economy in the use of our attistic expedients, wi- 
thout which econory is impossitle @ sound erchitectural styles 
Net richness is first to te fonsidered in a house, but a refi- 
ned appearance suited to the rank of the occupant. This refin- 
ed appearance first requires solidity, without which there can 
be no real magnificence. Everything not genuine or that is imi- 
tative lessens this refinement. 

The tlan cf a house first depends on the means to be expend- 
ed, especially on whether all rooms are to be on the ground 
floor, or are to te divided among several stories. A house be- 
comes cheaper, the smaller the area of ground covered by it, 
and the narrower its facade. It will therefore usually be pre- 
ferable to occury more than a single story in practice, if the 
house contains a single dwelling. If the house is in a block, 
it will be chearest if narrow. In large cities where ground is 
very dear, each house tecomes high and narrow, containing three 
or four stories, ¢ach with at least one flat. The entire exter- 
nal appearance is then arranged in accordance therewith. Even 
in houses for rental, occuried by several fenilies, it is usual 
in wany cases for each te live in two stories, for example at 
Austerdam. Such 2a house would then require four stories for two 
families. The external decoration of the house is always arran- 
ged in accordance with the clan; therefore effectively grouped 
plans should te avoided, unless the owner has the means for al- 
so effectively treating the buildings. 
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A vrincicpel requirement for villas is to obtain as large an 
area of wall surface as possitle for the reception of furnitu- 
re, consequently mot putting in more windows than are necessa- 
ry to light the rooms. Hence in wany cases an external wall 
is arranged without windows. Esthetic needs may reouire this 
wall to be decorated to not appear monotonous, but one should 
not resort to the cheap and senseless expedient of erranging - 
blind windows. Eicturesgquely grouped villa clans with praject- 
ions and recessions chiefly result from the general location, | 
whether they are connected with gardens, look out on fine viens, 
and further according to the site, which usually demands a pic- 
turesque grouping. The tuilding may then be treated ty means of 
loggies, bay windows, stair towers, verandehs, and like means. 

If houses for rental are detached, to reduce the area of gr- 
ound occupied and the width of facade es much as possible with- 
out lessening the requirements of the rooms, an approximately 
square plan will te preferatle, since the square has the smal- 
lest perimeter for its area, except the circle. These plans 
usually result from rectangular sites, if the facades are lin- 
ited to a winimum in proportion to the area of ground covered, 
for in case of an equilateral triangle its perimeter is more. 

The richer and wore extended are the plans of villas and of 
palaces, the more refined should te their external appearance; 
it it is desired to reduce their cost to 4 minimum and to tuild 
as quickly as possible, making the building hatitabtle in the 
least tine, one returns to the old Florentine type with rustic 
masonry and the simplest arched windows. If it te desired to 
adhere to the ground law cf solidity with the greatest economy, 
as in the great houses for rental, in modern cities one resorts 
to the tyre of the Roman palace with details of stone and walls 
plastered externally. These are the liwits within which the de- 
signs for the largest paleces must lie, while these palaces are 
for trivete persons. Frincely, royal end imperial palaces, as 
well as that of the president of a republic, governor, ete., 
very far surpass these limits, since their chateaus and palaces 
are intended for their successors, while private rersons usual- 
ly tuild for themselves and their femalies. There are naturally 
many other factors that influence the character of palaces, but 
besides the tuilding waterials employed and the magnitude of 
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the palace, the principal one is the time allowed for their c 
completion, which can only be reduced within certain linits. 
Hence with smaller dimensions a relatively richer treatment 
of palace architecture becomes possible. . 

The principal difference between palaces and public build- 
ings is in their character as dwellings, chiefly indicated 
cy the treatment of their windows. 

Evidently the most varied modes of treating houses are pos- 
sitle in cther respects, according to the requirerents in spe- 
cial cases. These will always produce certain results accordi- 
né to the way in which they are combined. Thus in different 
countries for satisfying different human needs, the expedients 

of the architecture of houses and palaces take different char—- 
acters. The nodes of life of different races, the materials 
at their disposal, the rank attained by the architectural dev- 
elopment, the climatic conditions, the ebnndance of a circula- 
ting mediuz, material wealth, and other factors , will decide 
the treatment of dwellings. Even the frequency of natural occ- 
urrences, earthauakes and inundations, storms and tempests, s 
snow and rain, etc., will influence the character of houses, 
es well as tee local situation, conditions of the site, and % 
the need cf greater or lesses durability. 

The “teeth of time” then does the rest necessary to change 
the appearance of the tuilding, and to chanse the splendor of 
newness for the venerable eprearance of the historical. 

2, Churches. 

In churches 211 should be atcided which recalls secular arch- 
itecture. They are tuildings for the exercise of Christian wor- 
ship, and we need only to consider the evangelical and Cazhotic 
confessions. Ihe evangelical church only recognizes parish cb- 
urches in cities and villages, and chapels like those found in 
hospitals, prisons, etc. 

‘The Catholic church reouéres i- 4, visbop’s churches, cathe—- 
drals or winsters; b, collegiate and abbey churches; c, perish 
churches; d, pilgrimage churches; e, votive, cemetery chapels, 
nausoleurs. 

The arrangement of the church must always be suited to the 
average nunber of attendants, which by investigation amcunts - 
to 55 per cent of the population, of which 4/5 are adults and 
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1/5 children in round numters; efterwards to the special needs 
of the church which are:- a, the choir for the clergy; b, the 
nave for the audience. c, the sacristy; d, the tower; e, the . 
necessary vestitule, taptistern, rooms for instruction, for 
records, and for servants of all kinds. 

The plan of the church should either be arranged about a cen- 
tre, be oblong, or according to the Creek cross of equal arms, 
according to the Latin cress of uneauai arms; the plan may be 
modified in wost diverse ways ty use cf transepts, vestibules, 
additions to choir, chapels, as well as by location of the tow- 
ers, and finally ty the forms of these elements. From its paen 
with one or wore aisles and the combination of plan and section, 
producing a hall church with aisles of equal height, e chuber. 
with higher middle aisle, or finally a basilican design lisht- 
ed by windows high up in the side walls, results the éazternal 
masses of the building, modified in soce cases by the towers, 
secristies, chapels, galleries and triforiums, by treatment of 
the roofs and of the rather subordinate sables, dormers and 
ridse turrets. Ihe interior will vary with the construction of 
the ceiling and the supports, also with the distribution of t 
the light and the treatment of the windows. 

Under ali circunustances the most dignified and monumental 
effect conceivable in the case is to be striven for, in both 
interior and exterior of the tuilding. Therefore external pl- 
astering of walls is only advisable in case of absolute neces- 
sity. If strict econcmy is needed, a tuilding arranged on the 
central plan will require less enclosing wall for equal area 
than @ cross shaped plen. Yet in the most favoratle case of a 
circular plan, the length of wall would be only about 1/10 less 
than that for a square plan of equal area. Hence the gain would 
not te great. From its considerable volume, a church always re- 
‘guires a certain height corresponding to its area, especially 
if vaulted, and this chiefly depends on the span. In this way 
ty its consideratle extent, the church always predominates over 
other buildings, and the grandeur of ibs masses always demands 
a certain grandeur in the architectural forges, which must be 
chosen according to each special case. To go into details of 
church architecture belongs to the develored theory of building, 
wbich it is not proposed to treat here. It is now sufficient 
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to note a few essential foints, that determine the specific c 
character of churches as differing from other tuildings. The 
most essential portion is the treatment of church towers and 
roofs on which @ special value is laid. The richeness of the 
treatment should accord with the importance of the church, and 
depends on ‘quality of materials, variety of architectural forms, 
as well as the ornaments and statuary. Excert in rare cases, a 
certain limit in decoration is not easily exceeded at this time; 
the era of sreat cathedrals lies behind us, hence one must str- 
ive to produce the desired effect ty the power and orisinality 
of the architectural motives, making the details noble and dig- 
nified, but renouncing all elatoration in details. 

4. Cemeteries. 

Modern cemeteries are either parks or architecturally treated 
burial pleces surrounded ty rorticos with some necessary build- 
ings at the principal entrance. Since they are most properly 
at some dgstance from cities and on elevations, their landscape 
surroundings usually aid and increase the solemn Sravity requi- 
red. The burial places are common trenches, seperate graves, 
tombs and family tombs. The great burial field serves for the 
first use, while the tombs are arranged in the surrounding rpor- 
ticos. Cn account of the sreat extent of cemeteries and the 
low height of the enclosing tuildings, it is desiratle for es- 
thetic reasons to treak up and dignify the long porticos ty 
structures like chapels at their centres and angles. It is very 
Suitecle to arrange the laerser wonuments and mausoleums to form 
streets of tomts efter the classic method. Forches at the ent- 
rances of the fortices, a memorial hall, a chapel and buildings 
of all kinds near the principal entrance for diverse purposes 
and adarted to needs varying with local conditions, serve to 
decorate these cemeteries. It is always necessary to extress 
the gravity and sclemnity if their purpose in their architect- 
ural arrangement end decoration, and all must be avoided btel- 
ongins to secular architecture. Structures connected with cen- 
eteries are as follows:- portals, residence of superintendent, 
houses for hearses, charel, offices for officials and physici- 
ans, dwellings for employees, foremen, excavators and gardeners, 
shors for sale of flowers, mortuary with dissecting room, cre- 
matory, wells, water closets, sardens, nurseries and conserva- 
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conservatories. Io combine all necessary buildings in pleasing 
groups is the protlem cf the architect. 
5. Synagogues. 

These serve for Jewish worship; hence everything is to be a 
avoided in them, that recalls the Christian church,-and espec- 
ially the cross rlan. All essential elements of the synagogue 
will be named; vestibule, room for men, sanctuary, rooms for 
rabbi and chorister, women’s Boom, s&sirways, wardrobes, hall 
for deputies and president, water closets and cellar. The spa- 
Cious vestibule forms the principal entgance and gives access 
to the stairs leadins to galleries for the women, and at the 
saze time forms the chief tart of the facade; this vestitule 
way rewain entirely open. From it is entered the room for the 
wen with seats extending from east to west. The sanctuary is 
a kind of choir requiring special arrangementr for receiving 
the sacred writings in a fireproof vault, and-requires artis- 
tic decoration. Rooms for the rabbi and chorister are toward 
the east. Homen should always occupy salleries, that require 
two tlatform stairs at the west and the east in case of sitti- 
ngs for more than €00 women. For the given needs and the req- 
uirements of divine worshir, the centrally arranged f¢lan.is.& 
mest suitable, or the ordinary basilican; the first beins pre- 
ferable by its overhead lighting, that can te obtained by a dome. 
Orcrley rejects the Moorish style for the architectural treat- . 
nent of the synesobue and recommends the prevailing style of 
the locality. Towers are only to be used for stairways. Repre- 
sentations of the humen figure are generally excluded from the 
synasosue, only plant and geometrical forms teins allowed with 
an inscrited frieze, and the crowning symbols of the tables of 
the law and the shield of Cavid, the hexasran. 

Strict regulations for construction of synagogues require ¢ 
them to be entirely built of cut stone and trick, excepting c 
cast iron in the interior and stcne columns for supportions | 
the galleries. Oprier also recommends monumental ceilings, i.e., 4 
vaults of all kinds as well es wocden ceilings with visible 
trusses, and monumental constructions for the roof with the 
use of copper aS @ covering material. 

6. Jewish cemeteries. 

These should te enclosed ty monumental walls and be divided 

ty rows of trees into sections contains rows of graves, the 
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intersections of the avenues teins decorated ty fountains. The 
dinnercesides of the enclosing walls are occupied by family tombs. 

The entrance to the cemetery, with all side doors for persons 
of foot, orens’ inte a court, whose longer side is occupied by 
the hell for religious services, the buildings on the other s 
sides serving for the guards of the cemetery and for religious 
curcoses. These comprise a room for prayers extending from west 
to east, as well es a room for washing the bodies. The room for 
prayers must open directly on the court. The hall must also ex- 
tend from west to east and reovires wide doorways in the middle 
of its longer sides, through which the coffin is carried, and 
large windows extending down as low as possible, since the rat- 
bis conduct the service from the outside, not being alloned 
to enter the ball. All these buildings must have a monumental 
and dignified eprearence. (Eaukunde des architekten. II. pr. 
270, 284, etcseo.). 

4. School buildings. 
x, Primary schools. 

Srall school houses for vcrimary and village schools must te 
solidly and simcly constructed, monumentally treated when this 
can be done. It is always proper to so arrange the class rooms 
to admit the light only on the left hand side. The windows sh- 
ould extend ur near the ceiling and be as numerous as possibll, 
to awit abundant light to the class reom. This determines the 
cheracter of the building, that must contain many windows, th- 
ese being grouped. A large hall is senerally pleced in the ur- 
per story and a gymnasium in the basement, if not in a separa= 
te structure. These tarts should be externally distinguished 
from the others. Erawing rooms should te lopgiand nerrow with 
north light. Since school rooms differ much in form and loca- 
tion, there are usually projections and recessions in the tuil- 
Ging, which therety ottains an animated appearance. 

8. Higher schools. 

for higher schools, ¢ywnasia, real shhools and higher girl’s 
schools, a richer external aptearance is desirable, suited to 
the weaus availatle, dimensions of the building and the higher 
work of the school. Solid construction is also here the first 
requirements the exterior of the school should te as substant- 
jal as the instruction, there siven. The hall reouires larger 
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dimensions and therefore leads to a considerable enlargement 
in plan, and it should te artistically treated in the richest 
manner. 

Y* High schools. (Secondary or professional). 

Universities ané polytechnic schools, academies of art and 
similar higher schools require the relatively highest decorat- 
ion of the exterior according to their importance as institut- 
ions of learning. These buildings contain college lecture and ~ 
class rooms, the great hall, roofs for officers and professérs, 
museums, latoratios and studies. In recent times such buildings 
have teen arranged as 2a connected series of buildings, so that 
the trincipal structure, besides the great hall and the offices, 
only contains lecture rooms and eventually the museums. All lab- 
oratories and special departments are placed in separate build- 
ings. The hall and the lerger lecture rooms generally cause a 
number of projections in the facade, since the building usually 
requires long corridors, the vestibules, stair halls and the 
great hall afford opportunity for a richer treatment of the 
central portion; the long museums, drawing rooms, etc., require 
a great deal of light and therefore produce rooms like halls 
with narrow piers between the windows, numerous large windows. 

To not increase the area of ground needed, more than necess- 
ary, some portions of these institutions for higher instructi- 
on require more stories than the rest. Thus richly grouped and 
treated designs result from the natural requirements. Tt depe- 
nds on the special circumstances, whether and bow these tuild- 
ings should be grouped around a court or be erranged in connec- 
tion with eae syster of gardens. Cravity and disnity of character 
are always suitable for their external appearance, and we sho- 
uld therefore avoid treating them with the cheerful and luzur- 
jant magnificence suited to palaces and opera houses. 

A large number of kinds of buildings are arranged in the fol- 
lowing classification, less on account of their special purpo- 
ses, than for their similar requirements. These classes are as 
follows. 

a. Fuildings that chiefly consist of 2 principal hall with 
which are connected sutordinate rooms of all kinds, comprising — 
legislative buildings, concert halls, exchanges, buildings for 
festivals, theatres, halls for dancins. 
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8. Euildings chiefly composed of offices arranged around co- 
urts and that may be connected with a lerge principal hall. 7 
ihis comprises town halls, ministries, post offices, telesraph 
offices, criminal courts with the hall for jury trials, banks, 
casinos and buildings for societies. 

y. Fuildings chiefly consist of several halls of medium size 
with smaller rooms, comprising museums, libraries, record offi- 
ces, buildings for art exhibitions. 

$8. Euildings contein no true hall but rooms of different si- 
ges, that adjoin corridors and ere connected with a chapel; b 
benelovent institutions, hospitals, insane; asylums, deaf and 
tlind asylums, theological seminaries, prisons. 

©. Military buildings, barrecks, headquarters, arsenals, gu- 
ard houses. 

¢%. Halls connected with rooms and smaller halis or without 
them, comprising large railway stations, market halls, produce 
exchanges, conservatories, buildings for industrial exhibitions. 

n. Wanufactories, mints, bronze foundries, abattoirs. 

«x. Eaths, observatories, aquariums, ctc., cannot be tlaced 
in any class. 

The tuildings of any class have many things in common. The 
yrincipal hall always extends in heisht through more than one 
story, is surrounded by galleries and toxes, adjoining it being 
buildings of one or two stories containing smaller halls, cor- 
rigors and offices. These two story buildings may be Broured 
around corts. Ihe hell then predominates over the rest of the. 
building, whose ceiling requires a higher roof with lower wings, 
the lower stories being closed or with arcades with vestibules 
and stairweys at their centres, as well as sueller halls in the 
upper story. The angles may be treated as pavilions, the courts 
being surrounded ty porticos. For this group @ special tyre is 
always developed in accordance with the special programme for 
the building. - 

8. Houses of parliament. 

Houses of parliament where the state and the people are ret- 
resented by the ministry and the deputies, reguire a dignified 
magnificence in accordance with the greatness €f the realm by 
which they ere erected. Eut their character should differ as 
much as possitle from that of the palece of the ruler. Cren 
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porticos, external stairs and towers, where bells are rung at 
opening and closing of sessions, convenient access and corrid- 
ors are particularly adapted to these structures. ihe side wi- 
nés containing the offices require a simpler treatment. 

9. Concert halls. 

These laways contains a large concert hall with galleries and 
boxes, which dominates the whole and requires a kind of basili- 
can plan; vestibules, stairways, clothes rooms, promenade halis, 
restaurants for the public, halls for rehearsals with wardrobes 
and stairs for musicians, adjoin the principal hall. This usval- 
ly produces an oblong building over which the hall must predom- 
inate. If these concert halis are connected with consérvatories, 
they then require wings with rooms for instruction and adwinis- 
tration, libraries, smaller music halls, roows for servants, 
all these being arranged about one or two courts. The charact- 
er of the concert hall should corresfond to its purpose, which 
is enjoyment of ideal pleasures, and it should therefore be d 
dignified, but sraceful and cheerful. All symbolisms referring 
to music are therefore peculiarly suited to this purrose. 

10. Halls for dancing. 

These consist of a hall for dancing with galleries and smal- 
ler halls, clothes rooms, promenade rooms, restaurants and play 
rooms. gardens and conservatories are generally added. These 
buildings exclusively serve as pleasure resorts and should have 
a cheerful character. They reauire little of the monumental, 
tut may be constructed of building materials of less durability, 
employing any mode of decoration suited to the needs of the t 
time, and for tlaying a part in decorations for festivals. 

Halls for festivals as usually erected in many modern cities 
nearly coincide in requirements with hells for dancing; in teth 
must be provided a means of rapidly emptying the lerge hall in 
ease of fire. Hence external galleries and numerous exits are 
desirable. Halls'for festivals serve for the most diverse rpur- 
roses of enjoyment and amusement, sre often tonnected with ex- 
tensive ctleasure gardens, but differ from halls for dancing, 
because a much larger number of people must be provided for. 

The hall is also used for exhibitions and must dominate the 
entire mass of the building and be fully lighted, thus requir- 
ing skylights or windows in the upper portion of the side walls, 
and should also be fireproof if possible, shile tee hall for 
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dancing does net require lighting by windows, as it is seneral- 
ly used only with artificial light. In these buildings for fes- 
tivelss as in those of class 4, it is advisable for two reasons 
to arrange stairs in stair towers, because a clear idea of the 
arrangement of the stairs is easily remembered, and for the es- 
thetic reason that the principal mass of the hall is contrasted 
with more slender masses of equal height. 

11. Theatres. ; 

These are dominated by the audience room and the stage. The 
audience room is generally semicircular, and its natural form 
should be expressed when possible. Vestibules, anterooms, foy- 
ers and principal stairways form a mass, which properly proje- 
ets tefore the audience room with its sgallertes and boxes. All 
subordinate rooms are best cleced in the side wings, that in 
exceptional cases include courts, as in the opera house in Vi- 
enna. The character of the theatre is that of dignity and grace, 
that of opera houses and comedy theatres is cone of srace and 
cheerfulness.. Co acconnt of the small durability resultins fron 
danger of fire and the performances, attention should first be 
raid to securing the greatest safety possible. Nonumental arr- 
earance is second as far as it corresfconds to the dignity of 
the building. Therefore stone and iron construction play the 
chief parts, and wood should te used as little as possible, cn 
ly where indispensable as in the stage construction. All mate- 
rials of small durebility tut incombustible like sheet zinc, 
stucco and ¢gyrsum, may be used in the interior of the theatre 


with perfect rroporicty. 
As stated in the preceding section for dancing halls, the ar- 


rangement of stairs in towers is proper for both oractical 
and esthetic reasons. 

Everything symbolical relating to dramitic art is evidently 
suitable as decoration. Gardens before the treatre, foyers and 
open porticos for the public, while awaiting the performances, 
are also appropriate. 

12. Eank and office buildings. 

Exchange buildings always require a sreat hall, ahich domina- 
tes tke building, as well as e nuwber of different business of- 
fices, with vestibule, stairways and other accessories. For t 
their characterization as distinct from cther buildings, all 
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emblems and symbols are suitable, that relate to business; tn 
order not to impair their characteristics a certain measure 
of decoration should not be exceeded, and alss solid construc- 
tion should be wore censidered, and decoration by the use of 
valuable materials procurable in trade, than a rich and mag- . 
nificent architectural style, better adapted to other buildings. 
Eanks and exchange buildings are suited by an ostentatious cha- ' 
racter, most cvrorerly obtained by expensive materials. 

The Broup of kinds of tuildings arranged under 8 is charact- 
rized by being composed of a large number of simmilar roors for 
Like purposes and with a uniform character, only wodified by 
prominence of vestibules, stairways and separate hells, nost- | 
ly tleced in the upper story, therefore higher than the wings.: | 
They are nocrenneatiyssimtileritossthodlbbaiddigses,| but only in 
exceptional cases do they require as many and es wide windows, 
excepting in the halls. Hence long rows of windows usually oc- 
cur and the tuildings have several stories, sometimes two or 
three stories tesides the tasement and meqzanine..A-.plainer 
character is suitable for offices, dwellings and rooms for ot- 
her purvoses, a richer treatment for the halls. 

13. Torn halls. i. : 

These contain the offices of the city government, and thus : 
many offices. Eesides they comprise e large hall for asserblies 
Elaced over the extensive vestibule, and elso large and spaci- | 
ous stairways. In many cases a tower is added, as already sta- | 
te, to contain a-clogk that strikes and also a bell for indica- 
ting the hour, with a room for the fire watchman. . 

The hall and tower reauire relatively richer decoration, thus 
giving the town hall its peculiar stamp. The offices need wide : 
corridors, usually arranged around courts. 4A portico is placed | 
over the vestitule with a balcony or open logsia opening out 
of the ball, te serve for announcements or for representations 
during festivals. These are then proper for the tno lower sto- 
ties of the tower. 

14, Kinistries, post offices, telegraph offices, courts. 

Such buildings are almost entirely composed of offices arran- 
ged about courss and with corridors. They usually require sev- 
eral entrances and vestibules and sometimes several courts. 
Cenerally a richer mode of treatment should be rejected, and 
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one should be satisfied with a massive and solid style of arch- 
itecture, which should be distinguished by the arms of the sta- 
te, and any richer decorations should be concentrated on the 
portals. 
15. Casinos, houses for clurps and societies. | 

Such buildings generally contain a hall for cancerts and balls, 
in the upper story, as well as a number of very different rooms, 
used for recreation and placed in the different stories. The : 
external treatment corresdonds to the means of the society ty | 
which it is erected, and therofore varies sreatly. With the use 
of abundant means, we should try to characterize the hall on 
the exterior, also when these buildings ape connected with gar- . 
dens, to make them effective by terraces, verandahs, etc. | 

Hotels are allied to this class and are evidently arranged | 

and treated in accordance with their location, size and rank. 
The dining room becomes the principal hall. 

Euildings pleced in class y have many things in common, bec- 
ause they usually have no principal rooms except vestibules, 
that reouire to be distinguished above others. They senerally 
need numerous and large windows, ne windows in halis having 
skylights, may have corridor-lifte logsias, may be decorated by 
vorticos,and reauire a noble external treatment according to 


their dignity. i 
16. Museurs, libraries, record offices, art exhibitions. 


Little may te said in general cf plans of these buildings, 


Se 


ee 


as this depends on the magnitude of the collections placed in. 
them; also on whether these buildings may or may not be sroup- 
ed around courts, or whether they have one or more stcries. A 
ehied requisite is safety from fire, and on this ground alone, 
with reference to their noble turpose, they are monumental 
buildings of the first rank, and solid construction is not cn- 
ly suitable for them, but alse decoration by sculptures and 
paintings. Record offices must te entirely fireproof, tut do 
not need artistic treatment of exteriors as much as the other 


tuildings of this grour. 
The character of museums will very according to the objects 


collected and exhibited in them. Collections of paintings and 
statuary are hishest and require the noblest treatment. Libra- 
ries ere suited ty a dignified appearance with decorations by 
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statues and busts of fhe principal authors and sculptures rel- 
ating to the departments represented therein. Art museums sho- 
uld te decorated by portraits of artists and by symbolical 
representations of the arts; collections in natural history 
by portraits of men eminent in that science and representati- 
ons of distant parts of the world; ethnographic collections by 
representations of foreign races of men, etc. 

17, Hospitals, deaf and dumb asylums, theological semina- 
ries, prisons. 

These buildiings grouped under 6 have this in common, that 
they generally consist of many rooms of the same character, 
arranged around open courts with corridors or porticos. They 
are usually connected with a chapel, which affords opportunity 
for special treatment, while the other parts of the building 
reuain plain. Prisons ackuire the character of gloom by their 
small grated windows, heightened ty the heavy doors and by 
architectural elements of all kinds pertaining to fortificati- 
ons. Hospitals and asylums should have a more inviting appear- 
ance in the parts seen by convalescents, even if simple, to 
meke ther more cheerful. Ornamental grounds, sunny porticos, 
beautiful views and whatever elso that can rejoice the heart, 
will be tenefilial and suitatle in this respect. 

18. Military buildings, tarrecks, headquarters, arsenals, 
Cuard rooms. 

The buildings of group © are buildings of heavy’ appearance 
corresponding to their purposes, to which the solidity of the- 
ir rusticated masonry end tha luscan order arepgpeculiarly sui- 
ted, and require to be characterized ty all having reference 
to war; simple forms as told as rossible, massive construction, 
decoration by tapestries, equestrian statues, battlements and 
many other expedients, peculiarly adacted to ther. 

Earracks produce a certain uniformity by their extent, that 
cerfectly corresponds to military affeirs, with @ contrast by 
angle towers, massively treated portals and the facade. 

Headouarter buildings contain offices and the dwellings of 
servants, therefore approximating the structures classed under 
8, but require the character of buildings intended for war p r- 
roses. Arsenals are principally magezines for arms, also in 
many cases contain museums of arms, and they are sometines 
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connected with manufactories of arms, cannon foundries, exper- 
iment stations, these being related to group n. In external de- 
sign a large number of different buildings are arransed about 
an axis, whose centre is occupied ty the museum of arms. Fatt- 
lewented towers will serve as eppropriate decorations for such 
arsenal buildings. 

19. Railway stations, market halls, conservatories, buil- 
dings for industrial exhibitions. 

Railway stations of higher rank always require large covered 
halls with which all other rooms are connected, or around whicb 
these are arranged. The waiting rooms are connected with large 
vyestibules or rorticos. Therefore the station is usually a cen- 
tral building with porticos and side wings, containing offices 
and the dwellings of servants. The front hall is parallel to 
the facade of a through station and perpendicular to those of 
terminal stations. Iron corréspondsnweitrtepthéir nature and 
becowes a dominant element of designs for reilnay stations. 
Consequently these tecome structures of considerable extent, 
and their vestibules, wings, with perheps a clock tower, sive 
them a peculiar stamp. They are almost without exception mas- 
Sively tuilt throughout. 

varket halls, plant houses and buildings for industrial ex- 
hibitions are in great part structures of iron covered with 
glass with some portions in masonry. Their external appearance 
ty the materials employed tecomes very distinct and characteristic. 

90. Manufactories, mints, bronze foundries, abattoirs. 

All buildings in this class are usually massive, being chief- 
ly intended for utility. The uses of factories forbid a richer 
treatment as already stated, for the money should preferatly 
be expended to benefit the workmen, than for decorating the 
building. Yet it is worth trying to obtain the most pleasing 
appearance with a moderate expenditure. 

Mints ere royal or state buildings and deserve a certain 
distinction, even if modest tresiment is seldom exceeded. 

For abtattoirs, the deccration is generally limited to the 
entrance gates and the houses of the natchmen. Their purpose 
is well represented symbolically by heads cf animals. 

91. Faths, observatories, aquariums, zoological gardens. | 

Eath houses require large vestitules and waiting rooms. Ihey | 
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sometimes have conversation rooms, Grinking rooms, covered pro- 
menades, restaurants, and all the appurtenances required for 
life at the baths. Adjoining ther are bazaars, music pavilions, 
agllkinds of buildings for temporary occupancy, varks, places 
for games, etc. | 

Observatories are senerally structures like towers with sev- 
eral basement rooms and having domed roofs for protection of 
the optical instruments. They may be decorated ty all symbols 
relating to the heavens and astronomical research, with stat- 
ues and portraits of famous astronomers, etc. . 

Yoological gardens may contain different kinds of structures. 
The entrance gateway with the porters’ lodse are to Ge decora- 
ted te indicate the purpose of the garden. Restaurant for the 
public is an invitingly treated design with porticos for. summer 
and enclosed rooms for winter, therefore furnished with heat. 
statles for the anitals usually have separate rooms for summer 
and winter, therefore being partly heated. They should have s 
special forms suited to the native haunts and mode of life of 
the animals, and they afford the architect an opportunity to 
design vecuialr and pleasing wotives. Sometimes are cabinets 
of collections in natural history and in ethnolosy in these 
gardens, which are to be treated accordinsly. 

1. PLANS CE CITIES. 
a“. Ceneral. 

After treating tuildings in detail and then in seneral, as 
well es in relation to their resrective kinds, we still have 
a series of topics for consideration relating to the objects 
that serve to cteahtify a city, and which are included under 
the title of Flans of cities. If we examine the plan of any 
city, the first elements noticed are the streets, squares and 
gardens, by the intessection and parallelism of then it is pro- 
duced. The blocks of houses, whose forms depend on the angle 
of intersection of streets, fill the interspeces tetween these 
elerents. 

Flans of cities have been developed in historic times in ac- 
cord with local needs; they have grown naturally, and have de- 
veloped according to already existing or newly created means 
of transporteticn. On the plan of the city has teen formed -on 
a fixed system, at the order of a ruler, or for the settlement 
of a colony, and all future additions to the plan must accord 
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with the system, es for example in Carlsruhe, Hannheig or Chicago. 

The motives that determined the plans of cities were the fol- 
lowing:- a, the castle of a prince or a cathedral formed the 
centre of the city: kb, such a centre is wanting or consists of 
the intersection of two principal streets, senerally at right 
angles; c, the city is only arranged according to the chief 1 
lines of transportation; d, the plan is developed according to 
given conditions of the site, which perhaps prevent its exten- 

Sicn in one direction. 

From these result certain tyres of plans, which are complica- 
ted by the existence of several of these conditions. The fort- 
ifications of cities in ancient times, in the middle ages end 
until the recent period, essentially influenced the form of t 
vlan. The principal tyres of plans of cities are therefore the 
followingy- a, centrally arranged plans; bt, cross shaped plans; 

c, elongated plans arranged along a principal street connecting 

tno neighboring places; d, sack plans, mostly placed in a yval- 

ley surrounded by wonhtains; e¢, semicircular plans on rivers or 
next a mountain, lake or other otstacle, that only permits ex- 
tension in three directions. Examples of central plans are fou- 

nd in great cities like Vienna, Eerlin, tongon, Faris. Yet ev- 

in these cities a strictly central arrangement does not exist, 

from the operation of distinct conditions, and the general ex- 
pansion of these cities has been modified by subordinate condi- 
tions. Thus Vienna with the cathedral of S. Stephen as a centre, 
was originally a semicircular centre with the Lecpoldstadt be- | 
yond the Banute canal. Cnly after the different suburtan citi- . 
es had formed a ring was @ tnuly circular plan produced. Faris 
and Eerlin had ancient cities as a nucleus, lecated on islands 
around which the cities expanded. In Eerlin the connection wi- 
th Charlottenberg has become a principal line continued at an 
angle with the Kénig street. The centre of Faris is occupied 

by the cathedral; of Eerlin by the old palace, and the tenn h 
ball form twe centres on two islands of the Spree. 

‘All Wendish cities are arranged on cross plans. This was al- 
so a favorite with the Romans. These cities naturally have four 
city gates. Among modern cities, Mannheim is one of this kind. 

We find examples of long plans in Augsburg end in Freibtorg 
in Eaden. Long plans are developed from former market towns, 
whose wide principal streets are likewise market places, for 
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exemple at T8lz in upper Eavaria and in the city of Steyr in 
upper Austria, located at the intersection of two mountain val- 
leys. In the last place ate two suburts named after the rivers, 
while the principal city occupies a peninsula between the riv- 
ers, which intersect at an acute angle. 

‘A characteristic example of the sack plan exists in Stuttgart, 
developed inoborshoe form about its principal streets and hen- 
med in on three sides by the monbtains and on the fourth by t 
the sardens of the castle, so that it can freely extend only 
along the valley of the Neckar and around the castle gardens. 

Semicirtular clans are produced in varicus ways, for example 
Mentz, Cologne, Kampen, Munich, Linz and others. The general 
tyre of these is that in which A is the old and E the modern 
city, Fis. 403, as at Cologne, Mentz, Kampen, Prague, and many 
other cities cf medium size. If the cities become too large, 
the old and new cities form a whole as at Vienna, Frague, Dres- 
den, Florence, Rome, etc. 

Two principel lines of transportation, one being parallel to 
the river, intersect toth city and its suburbs. If a tributary 
enters the main river at right angles es at Coblenz, Fassau, 
Amsterdam, two suturts EF and 6B’ are usually formed outside the 
old city, or the tlan of the city is grouped in zones or rings 
streets like that of Amsterdam, which are intersected by stre- 
ets radiating from a central point, called the cathedral rlace 
in Amsterdam. To the last group of plans belongs the fan-like 
one of Carlsruhe due to princely caprice. The founder of the 
city of Carlsruhe intended the net of radial streets from the 
chateau should form a complete circle and surround the castle 
garden, but his successors thought otherwise, and so the city 
bas only extended on the west, south and east, the garden, for- 
est and park forming its northern toundary. In like manner the 
ocean or an inland lake forms a natural otstacle to the devel- 
opment of cities located thereon. For example Naples is erran- 
sed on its teautiful sulf in semicircular form with radial and 
connecting streets. 

‘All cities that cannot te placed in one of the given classes 
and having irregular plens were produced by a combination of 
the given conditicns:- thus Cenoa is hemmed in on one side by 
the sea, on the other ty a circle of mountains; it therefore 
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has a principal street encircling the harbor and many ascending 
hilly streets. Rowe was also more or less influenced by its se- 


ven hills; cities like Ferusia, Eersgano and others have an ele- . 


vated urper city and a low-lying lower city; Siena, Zurich, §S 
Stuttgart, Eaden-baden, etc., extend up the surrounding hills. 
Special otstacles also hinder the expansion of a city in vari- 
ous directions, as the Eois de EFoulogne in Faris, the Thier- 
garten in Ferlin, at Freiberg in Faden and similarly situated 
cities, the mountain at whose foot they originated. 

Tt is only necessary to examine a volume of Faedeker’s suides 
telrecognize that the nucleus of most old German cities consi- 
sts of a purposeless confusion of alleys hardly belonging to 
any type of tlan mentioned; this is very simply explained, if 
we remember that the inhabitants necessarily built the fortif- 
ications as compactly as possible, and the streets or alleys 
were arranged to satisfy the most pressing needs. uch larger. 
building sites were possessed by churches and monasteries, wh- 
ich determined the paan of communications. Convenience requir- 
ed rectangular blocks of houses in arranging plans of towns 4 
and usually soverened the division of plans of cities. Only af- 
the ecnoval of fortifications, when the city coudd expend bey 
ond its old toundaries, was the centrel plan developed in most 
cases, and a ring street took the place of the fortifications, 
which were changed into asgreeatle promenades in many Cérman 
cities, even forming the principal street in Vienna, on which 
are located most public tuildings and finest private houses. 

The entire esthetic character of the city essentially der- 
ends of its forn of clan, whether rectangular or triangular 
blocks were adopted. Rectengular blocks are most convenient 
for buildings, since they only produce houses with rectangular 
plans; still if the system is consistently developed, the city 
assumes @ monotonous and dreary character. Iriansles with too 
acute angles should be av@ided, since acute-ansgled corner hou- 
ses seldom make a good plan possible. 

Cities arranged on the rectansular syster like Mannheim and 
Turin, or parts of cities arranged in the same way like the 
‘quarter around the Cens d’Armes market in Eerlin have the dis- 
advantage, thet much time is lost, if one desires to so fhom 
a to d in Fig. 405, since he must travel the distance ec + cd, 
it being inmaterial whether the dotted line is followed or any 
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other possible course along the streets ifs pursued to reach 
the roint d. In case of a fan-like plan like that of Carlsruhe, 
acute and obtuse angles of different degrees are produced. The 
same will result from the expansion of cities carried out by 
plans if rationally executed. Let A, E, C, LD, Ein Fig. 406 be 
five neighboring places, which it is desired to connect with 
a city as a nucleus. It will then be best to arranse five prin- 
cipal lines of communication to the different places, connect- 
ing these principal streets by ring streets. It it is desired 
to avoid acute angles, the vertices may be truncated and pub- 
lic squares be arranged at the intersections of radial and cr- 
oss streets, so that this again recurs to the block system. E 
Fauneister in his work on Extensions of cities, exhaustively 
discusses this and other ouestions, which do not require our . 
consideration, except as they influence the esthétic appearance 
of a city. 

The external appearance of streets and squares, the character 
which should be given them by the architect, tepends on both 
the entire plan and on the character of that quarter of the 1. 
city intersected by the streets. On the whole, one may distin- 
guish three principal kinds of the parts of cities:- 1, busin- 
ess quarters, 2, residence quarters; 3, industrial quarters. 
Eaumeister hes very cleerly stated on ¢. 80 of bis work the 
conditions under which the character of the streets result fron 
these. We shall tkriefly consider then. 

The ctugsiness quarter preferably occupies the nucleus of the 
city and extends toward the parts, where the seat of the admin- 
istration and the city government, as well as the rost inport- 
ant public instrtutions are to te found. Thence results the 
crincivai ground law, that contiguous principal streets are 
best adapted for shops and business offices, more quiet side 
streets being for residence and intellectual work. 

The external portions of the city will always be best suited 
to the better residences if the means of communication are pro- 
perly cared for, since the cheapbr sites and the pleasure of a 
rural life lead to this end. The western side will preferably 
be occupied by the villa ouarter on account of the prevailing 
western winds, affording the curest air. 

Manufacturing and wholsale trade is preferatly iaeitan With 

reference to natural and artificial transportation. Hertors, 
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canals and rivers determine the centre of the location ef the 
wholesale business, the srailer value of the land in the outer 
portions of the city as well as the need of more space and the 
nearness of the sreat lines of communication, compel the loca- 
tion cf the manufacturing quarter on the outskirts of the city. 
Cnly minor industries, wostly connected with shops, as well as 
the retail trade in general, are scattered over the entire city. 
‘b. Streets. 

Therefore the streets €6f a city will generally follow certein 
tyres with which their characters generally agree. They are p 
principel streets, main lines of communication, or side streets, 
connecting the foruer or dividing a pert of the city into blo- 
cks of houses, and finally narrow alleys. They are further vil- 
la streets, palace streets, streets of communication, and the 
streets for the poor. The principal streets are also main lines 
of communication, and building sites are dearer on them than 
on the side streets; hence to make the best use of the ground, 
this requires the buildings to te 4 or 5 stories in height. 

The ground floor is chiefly occupied by the better warehouses. 
According to local conditions, these princiral streets have 
tae or four rows of trees. On account of the noise of carriages 

and in the street, these principal streets ere not preferred 
by the best society. The houses are chiefly for rental, and t 
their owners try to attract wealthy tenants by richly decorated 
facades. Therefore in order to make the best use of the capital, 
it is cvroper to arrange a mezzanine story, above this being pf 
Claced the test story containing only a single residence, then 
next above are two flats in each story. The owner of the house 
can himself occupy either the mezzanine or one of the upper 
flats. In this way originates the type of the richly decorated 
valatial houses for rent, like those on the Ring street in Vi- 
enna, on the Linden, Fotsdamer and other streets in Ferlin. 
The prevailing character of the better class of houses for 
rental in Eerlin consists in the use of bay windors with btalc- 
onies, certain types of which are most common. In the simplest 
examples the bay window commences above the ground story and 
ends as 2a balcony below the uprer story. This motive is more 
richly developed ty verendahs at the sides, so that the bay 
window usually extends into the basement story, forming a small 
entrance hall. In double houses, that are afvorites in Eerlin, 
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each house has its bay window, and both are connected in the 
best story ty balconies, or even in several stories. Eays that 
commence in the tasement stories can evidently only be arrang- 
ed where the house is batk from the street line. 

It is seldom that palace streets are found consisting only 
of palaces of princes and nobles, also of public buildings. 

A part of the Ring street in Vienna and also of the Linden in 
Eerlin may be mentioned here. These differ from other streets 
in that the basement story exclusively contains living rooms 
as well as the offices of the manager of the building. The 
Heerengracht in Amsterdam, a part of Via Ealbi and Via Nuova 
in Genoa,may properly be called palace streets, like many 
streets in Faris and other large cities. 

Villa streets are found in most plans for extension of cit- 
ies, are chiefly characterized by the usual occupancy of the 
villas by a single family only, and it therefore contains only 
2 tasement and a first story, alse it is detached and surround- 
ed ty a garden. Therefore while thespreviously mentioned prin- 
cipal streets are bordered by higher buildings for rental, the 
villa streets are mostly low, quiet and inviting, little affec- 
ted by noise in the streets, and more frequented by persons w 
walking for recreation. The gardens in front of the vallas are 
often so deer, that the villas can only ce seen from the gard- 
en gates, and the entire street has the appearance of a street 
in a vark. Carden porticos, trellised porches, pleasing garden 
fences or low garden walls and their entrances, ectc., sive the 
villa streets a peculiar stamp. These types of streets are sel- 
dom carried out in purity, but are mixed wore or less, thus in 
many cities, there is a small garden before each house in as 
street, even if they are built in blocks; and in other streets, 
calaces and houses for rental alternate with shops, hotels and 
cutlic buildings, as in the western portion of the Linden str- 
cet ‘in Eerlin, in the western part of feipziger street there, 
and in Meximilian street in Munich. The easterp part. ocf-Ludwis 
street in Kunich is almost entirely occupied by public build- 
ings, etc. Eut where circumstances develop naturally, 2 typical 
character of the streets will always te an ain for their inheb- 
itants. The wealthy will always prefer to occupy their own hou- 
ses with only their own families, and thus prefer the villa tp 
the rented dwelling, which will be left to persons possessing 
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less wealth, such as wilitary officers, officials and other r 
persons, whose occupation makes rewoval to another city possi- 
ble. Many cities have quarters cvreferred by persons pursuing 
eertain occurations; thus men speak of a prefessors’ querter,. 
a guarted for frivy councillors, an artists’ quarter, etc. In 
other cities as in Faris, London, Amsterdam, Hamburs, Danzig, 
etc., it is indeed a very common or an exclusive custom for 
each man to occury his own hosse, whose small size is the rea- 
son for the arrangement of living rooms in several stories. 

Side streets and alleys will te more or less occupied by 
citizens of modest station, so that architectural decoration 
of the houses will te omitted, and they will only contain bus- 
iness locations of lower rank, which chiefly satisfy the needs 
of the daily life of the inhabitants. These streets descend by 
degress to the streets inhabited by the poor, and only occupied 
by the lower class. In recent times it has been rightly attemp- 
ted to tetter these dreary quarters ty attractive dwellings f 
for workmen. There are streets for communication, only contain- 
ing business places with few dwellings which consequently ass- ° 
ume a uniform character with a moderate architectural treatme- 
nt, although the number of persons passing along them may be 
very great, as in portions of the boulevards of Faris. Allied: 
to these are the canal streets like those of English and Dutch 
cities, and of Hamburg, almost entirely occupied by warehouses. 
Usually a navigatle canal lies between two streets or close to 
a single street, as in must Dutch cities, less frequentln ext- 
ends along the rear of the houses, which facilitates unloading 
goods and their renoval into the warehouse. In Ansterdam the 
character of these canal streets is elevated by intermediate 
steps from an absolute lack of decoration to palace streets, 
the Heerengracht being almost entirely occupied by the. arist- 
ccracy of wealth. 

Host goods will be transported by canals when bulk and chegr- 
ness are considered wore than speed, like raw materials and 
bulky wanufactoress reloading must be avoided as much af foss- 
ible Utrecht is wost favorably situated, as most of its canal 
streets have canals at sucth e low level, thet cellars are 
arrenged under the pavements cf the streets, through which 
goods are carried into the buildings over @ quay. The queys 
are Clanted with trees, whose fdliage commences at about the 
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level of the pavement. The streets then have the section shown in 
in Fig. 407, which gives a very peculiar arrance to Utrecht. 

Venice is often improplerly compared to Amsterdam, but the 
canals do not form lines of transportation for goods, but for 
persons, since the principal facades of palaces and houses lie 
on the canals, their rear being toward the streets. The sener- 
al aprearance of the Crand canal rises to that of a palace ca- 
nal in wany places. all alleyu in Venice are narrow, so that 
no carriages of any kind are used there. Venice and Amsterdan 
therefore form the must reculiar contrast. ‘Ihe principal ftoi- 
ats to be considered from an esthetic point in enlarging the . 
plan of a city, Eaumeister comprises in these laws; symmetry 
of groups of buildings, picturesque perspective of streets. 
and squares, well chosen points of view, attractive arrange- 
ment of the masses of buildings. 

63 Souares: 

These ere intended to efford space for crowds of men in 
those parts of the city where travel is very sreat at certain 
hours. They have the further advantage of aiding a good circt- 
lation of air, and are the natural ventilators of cities. They 
also pleasantly interrupt the monotony of the connected stree- 
ts, and add much to the picturesque character of a city. In 
earlier cities, hemmed in by fortifications, squares were fre- 
‘quently obtained after the removal of the fortifications by 
tearing down churches and monasteries. 

Localities in cities where travel is exceptionally sreat at 
times are:- 1, intersections of streets; 2, at particular tuil- 
dings. Since the square is not a luxury but a necessity in a 
city, it must be adapted to an increase of travel; squares too 
large cause heat and dust and may embarras travel. 

1. Squares neer churches. Cn account of filling and emptying 
a church at the tesginning and end of divine service, as well 
as for processions in case of Catholic churches, cathedrals a 
and churches usually need squares of considerable extent. The 
square is usually located at the western end of the church, so 
that the principal facade forms the terminal axis of the square. 
In other cases the square also extends along the south side ( 
(Fig. 408 a), as at Regensburg and Strasburg cathedrals. In yet 
others it also extends along the sides, leaving but an alley 
behind the choir (Fig. 408 b), as at Freiberg, or the church is 
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entirely isolated. 

Older fortified cities were frequently compelled to surround 
the church on three sides with houses or it was built up on 
all sides, which incluenced the plen (Fig. 408, c,d). Or the 
proximity of an existing cathedral allowed the architect to 
give an isolated church an abnormal form, like the Liebfrauen 
churches of Treves and Mentz. Ihe location of a church on a: 
hill generally affected the arrangement of its square. The 
largest and finest church square is that before S. Feter at 
Rome. 

2. Castle souares. Most princely castles required a castle 
square for military reviews. Hence the castle square is in most 
cases the richest and most stately in its decoration, of all 
in the city, and more so if other royal buildings, theatres, 
museums and libraries are located around it. 

32. Squeres before town halls are frequently used as markets 
on certain days. lown halls represent the people and therefore 
usually pleced near squares of large size, where citizens could 
assemtle on special occasions. State buildings for officials, 
barracks, higher educational institutions, post offices and 
prisons seldom require squeres, though generally built near 
them to decorate the squares. Euildings for so¢ieties, police 
stations, fire engine houses, schools, laundries and baths, 
abattoirs, market halls, industrial halls, cemeteries, etc. 
generally reouire squares or should be adjacent to then. 

Eaumeister Sives in his work a series of the most important 
types of plans of squares, which may be briefly indicated. 

1. Four ssreets meet with acute and obtuse angles (Fig. 409, 
4,2,2). Ihe vertices are truncated obtaining eisht obtuse ang- 
led buildings are obtained as at 1. In No. 2 the pairs of cor- 
ner buildings are similar with two rectangular ones, while in 
no. 3, adjusting the irregularity of intersection of two stre- 
cts with a third at different angles, there are two rectangular 
and four with different angles. If the tiocks of houses are ar- 
ranged on the rectangular systen, severel different cases may 
occur. Ze Two opposite blocks of houses are shortened (4), or 
two streets intersect and angles are truncated (5), or lastly 
the square lies tetween the extensions of two streets (€). 

Combinations of toth arrangements when streets intessect at 
right, acute and obtuse angles, sive the arrangement Ro. 7, as 
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well as & to 12 (Fig. 409). If several principal lines extend 
through it as in the last five exemples, the square is peculi- 
arly adapted for decoration by means ef buildings, fountains, 
gardens, etc. An enlargement of a continuous street on one or 
toth sides is admissitle at those points where travel increas- 
es, according to sketches 13 and 14 (Fig. 409), as in Leirpzig- 
er and Fariser streets in Eerlin. 

Monuments, fountains and gardens, porticos with seats, are 
the wost teautiful decoretions for squares, with lamp posits f 
for lighting by gas and electricity. Cerdens are peculiarly 
adapted for the decoration of squares; lawns, shrubttery and 
trees heighten the picturesque character of the squares and 
afford for the eye a beneficial change from the turmoil of the 
city. Still, these designs should not injure the aprearance of 
the tuildings, and their height and extent should be suitably 
limited. It is proper to conceal urinals by shrubbery. 

Enclosed gardens or the so-called parks are not well adapted 
for open squares. They are sometimes so arrenged as to form t 
the central point of a group of buildings, which adjoin the s 
street on but one side, but abut on the four inner sides of t 
the park (Fig. 410). Ibis produces inviting and quiet residen- 
ces that may te very near the principal streets, though rero- 
ved from their noise. 

Vonuments, fountains, ponds, seats, kiosks and beds of flow- 
ers serve to ornament such squares. To then which are sometimes 
called gardens, ty which travel should never be obstructed, al- 
so telong larger squares covered by égardens or plantations of 
trees, like the Hofgarten in Munich, the Schloss Flatz in Carls- 
ruhe, Lustgarten in Eerlin, Champs Elysees in Faris, étc. Sral- 
ler and wore numerous squares are preferatle to a few larse 
ones in any city. 

d. Cardens. 

Many cities have large parks and palace gardens in their sub- 
urts, like the Frater in Vienne, Thiergarten in Eerlin, Fois 
de Eoulogne in Faris, English Carden in Munich, Schloss Carden 
at Stutterrt, Carlsruhe, Darmstadt, etc. 

When such gardens or parks exist naturally or even artifici- 
ally, they should be cared for and beanutified as much as foss- 
ible. They are the principal places of recreation for the city, 
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gometimes containing pretty todies of water, conds acd streams, 
and they are much visited on certain days in summer on account 
of wilitary music, and their borders are favorite places for 
restaurants and places of amusement. Many cities must be satis- 
fied with promenades, arranged on the site of the ancient for- 
tifications, for the lack of such gardens; this is the case in 
most cities in Holland, of which only Amsterdam, Baarlem and 
Hague have their notle parks. Ancient ceneteries no longer used 
for burials are sometimes transformed into tarks. Flaces for 
games Bhould te arranged in cities as well as botanical and z 
zoological gardens, baths, places of amusement with palm gard- 
ens on the model of the calm garden at Frankfort, Flora at Co- 
logne, and that of Charlottenburg. One should further never n 
neglect to arrange seats in gardens end squares, as uell as ¢ 
cvorticos, where opportunity offers, that persons may shelter 
in case of rain and way promenade. Cnly monuments should not 
have seats near them, tecause these only afford too ready OCF- 
cortunity for defacing the monument. 

U. WELLS AND FOUNTAINS. 

Excert monuments, the most beautiful end suitable decorations 
of squares are wells and fountains. Markets require cleanliness 
and therefore fountains, which are now merely hydrants with 1 
large tanks, their centres occupied by a pedestal supporting 
a large shell, e canopy or a statue or group of statues, or a 
structure like a tower like the Schéne Erunnen at Nuremburg. 
The warket fountain is a running fountain. There are several 
other tyres of wells or fountains:- 1, the well, well house, 
enclosed spring. 2, the running fountain; 3, spring wells and 
fountains: 4, cascades and water decorations. 

1. Cistern wells are vertical and usually round shafts sunk 
to the water level, sometimes to a depth of several hundred f 
feet. Furnished with a curb at tor with sowe arrangement for 
raising the water, merely a bucket and chain for wells of small 
depth. The well curb must te formed so that the full bucket @ 
gay be set on it, and its exterior may te ornamented ty reliefs. 
The finest exaurles of such curbs are the bronze curbs in the 
court of the Coge’s palace in Venice, that are circular inter- 
nally and octagonal externally. 

fhe shaft of the well itself is even treated esthetically in 
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some cases, sometimes as a winding stairs with open well in t 
the lower part of it beins a basin for collecting the water. 
Such a well telonging to tbe mediaeval period and of square 
section is the so-called Jew’s bath in Friedberg in Taunus, 
and we have an example from the Renaissance period ‘in the well 
of Antonio Sangallo the Younger at Orvieto, tegun after 1525. 
The latter is of circular section. 

Tn tost cases the tucket is suspended ty a chain that runs 
over a pulley. The pulley itself must te supported in any suit- 
able manner, and a series of motives are thus produced which 
have been executed in many rlaces. Sauvageot gives a beautiful 
well with two buckets, one supplying the garden of a monastery, 
the other a street at a lower level.(Fig. 411). Iwo piers of 
different heights suprort a horizontal stone team strengthened 
by decorative additions at the middle, to which the pully is 
fastened. Over the piers free terminals are added as decorati- 
ons of the stone bean. Wells of this kind are not infrequent 
in the cloisters of Italian monasteries. They are usually rla- 
ced at the centre and are elevated on several steps. Fut they 
tay also te attached to a wall into which the end of the beam 
is tuilt, the other end teing supported by a column (Fig. 412). 
This motive way te tumned to good ecconnt by making the bear 
quite long, arranging that one can pass around the well (Fig. 
413). It will then be advisable to place a cortel between the 
bean and its suprorting pillar, which may be formed in various 
ways. If the well is distant from the wall, the stone beam may 
be replaced by an iron team, then let into the tlock that sup- 
vorts the pulley. A very graceful late Cothic well of this kind 
stands in the court of the Gymnasium behind the choir of the 
cathedral in Strasburs. 

A further developrent of the well is produced ty placing a 
strong covering slab above three or wore piers supporting the 
culley. The centre cof the covering slab may te strengthened, 
which originates the motive of distinguishing this centre by 
decorative additions, as well as ornaments placed above the 
viers, statues and ornaments; the German Renaissance has left 


tany such wells, the motive being improved ty wrought iron work. 


This motive of the canopy well is developed in larger designs 


of similar character in a small polygonal structure. (Fis. #14). 
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An example, though wore simple than the one shown, is found 
near the church ‘in Veere in Botland; where the rainwater is c 
collected on the roof of the church, led in a channel E that 
runs around the cistern, the impurities being deposited in it, 
while the clarified water flows into the collecting basin ty 
openings filled with bricks set near each other; thus only the 
water can pass through the slits as shown in Fig. 415. ihe ch- 
annel E and tank A way te accessitle by steps. The pulley for 
the bucket chain is supported from the keystone of the vault. 
In very deep wells the weight of the chain and the buckets is 
too great for the chain to te simply drawn up ty hand; in such 
cases as in derricks, a windlass is substituted for the pulley, 
to which the chain is fastened, and this is supported ty two 
tearings. A wheel is attacked to the axle, which is then turned 
by toth hands, while the chain is wound on the axle. A ratchet 
prevents the wheel froz slipping out of the hands. Then the 
reising of water by machinery requires progection ty a roof, 
so that iron parts may te as little as possitle exposed to rust. 
The whole design of the cistern is then detached and covered 
by a building, or is placed in a niche of the wall and covered 
by a protecting rcof. 

Well houses are usually employed where a srrins is treated 
like a well and is flaced under a roof. The spring is then 
enclosed to serve for drinking, so that the surplus water is 
removed. Mineral springs in particular require attention to be 
devoted to toth these points. In cities like Eaden-EFaden, where 
naturally hot water is obtained in such ‘quantities as toe be u 
used for econombcal curposes as well as for drinking and baths, 
cutlic fountains are usually arranged as niches in the walls, 
and the outlets for water are closed ty stopcocks. Special dr- 
inking halls are generally planned where the water is drunk. 

Other designs for fountains are arranged like small open b 
buildings, where the water runs from one basin into another 1 
lower one, then into a third, etc., so as to remove all vesti- 
ges of impurity. Such fountains are vaulted with open rooms at 
one side, telong to the wediaeval perior, and still exist in 
several Italian cities, as in Siena. A few similar springs hou- 
ses also remain in Cermany and France. 

Larger designs for springs also consist of an oren tasin with 
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a chnnel for rewoving surplus water, and one descends to the 
tasin from the higher ground level tn a flight of steps. A fine 
example of such a design is afforded ty Conauschingen in its 
so-called source of the Tanube.. - } 

Fetween the cistern wells and flowing fountains are pump we- 
lls, which are seldom public wells but are found in courts of 
private houses, and are therefor seldom decorated. The cistern 
is then covered by a stone slab at whose centre stands the 
pune, usuelly of wood with a swing handle. It is also made of 
stone or cast iron, and is then treated like a stone pillar 
with cat and free terminal ornament, or a cast iron column with 
any form of capital supporting a statue, lamp, or free ornament. 
The hendle of the pump way have a decoration at its uprer end 
by iron tands like volutes to avoid its swinging sidewise. Ee- 
low the spout, often treated like a rain spout .asnthe head of 

a lion, dolphin or dragon, etc.,-stands the basin, most simply 
a hollowed stone slab, but in pore pleasing designs teink like 
& vase resting on the base of the pump end crossed by oron rods 
at top, on which the water pail is placed, (Fis. 476). 

2. Running fountains principally differ from cistern wells 
in teing supplied by water acqueducts or springs led through 
cires fron a reservéir higher than the outlet. Abtording te t 
their arrangement, they are either wall fountains or detached 
fountains. The former are often placed in courts, are niche f 
fountains in the front of the basin and project little from 
the face of the wall (Fig. 417). An architrave like that of a 
door decorates the niche, and this way be developed into a can- 

ory with pilasters, columns, pediments, etc., while the front 
of the basin has space for any decoration in relief. In circu- 
lar niches, the upper part is ornamented like a shell, a hori- 
gontal band being carried around at the height of the springing, 
and in case of richer treatment the discharge pipe may be con- 
nected with a statue in any. way. The fountains in the courts 
of Italian palaces as well as the sacristies of churches are 
mostly formed in accordance with the sane principles, the basin 
is composed of or covered with marble slats, and is sonetimes 
of cast bronze. Another arrangement if wall fountains is to 
placectheckasin before the wall face, so that the niche is 


shallow; this arrangement would be ouite suitable for the corner 
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of two streets meeting ap an acute angle (Fig. 418). 

A third arrangement is yvarticularly adapted to be ¢baced un- 
der the lendings of ramps or stairs for terraces, aquariums 
or fishponds, lighted from above, is to arrange a well house, 
which is to te regarded as an enlarged niche. These three mo- 
des of arrangerent may usually be varied in many ways, and 
treated according to the princirle of decoration of niche foun- 
tains, may be developed into ¢rottes of all kinds like those 
in so wany Italian gardens, as well as in water decorations o 
of the late Renaissance. Imitations of stalactites, tufa, slit- 
tering minerals, shells, figures spouting water, dolphins and 
dragons, silenuses, serve to ornerent such sgrottos, which were 
also favorites at courts of French and Cerman princes. Such 
srottos exist at Versailles, Sanssouci, Schwetzingen, Wilhkems- 
néhe near Cassel with its water ornaments, as well as elsewhere. 

The simplest form of detached fountains may te treated like 
purr wells. In richer designs the number of water basins and 
discharge openings would be increased, and a corresponding 
form of plan be selected (Fis. 420). The most varied forms are 
especially possible in the larger mwarkef fountains, whether t 
basins are set in tiers above each other, or a common basin is 
formed. Ihe utrper basin may also be accessitle by steps.(Fig.421). 

Evidently the varied simple anf combined polygonal forms (Migs. 
422) may be used to good advantage as the systems of plans of 
such market fountains, and may vary according to whether they 
are connected with stairs, seats, or gas lamp posts, or an up- 
per group of water shells is formed besides the common tank. 

As a,means of decoration of these and other designs of foun- 
tains, all animal, plant or purely ornamental forms are suita- 
ble, if they have reference to the water. The front side of 
the basin may have reliefs of all kinds; the central pillar 
of the fountein (Fig. 423) consists of a plain rectangular or 

circular or polygonal ‘body a, wostly in the water, a second b 
contains the discharge pipes, and may be decorated by inscrip- 
tions, coats of arms, reliefs, etc. Above this is the base c 
with clan suited to that of the lower portion, and above is a 
cap that nay bear a statue, a canopy or lamp post d. ihe upper 
basins way be formed as vessels or shells; care must be taken 
that they do not appear too massive if seen from below. It is 
e favorite idea for market fountains to add water-spouting 
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statues in suitable places, even on the margin of the basin, 
to enclose the entire fountain by an iron grille, so arrang- 
ing it that in spite of the grille, a pail may be filled. For 
this purpose parts of the basin may be cortelled out or openi- 
ngs are formed in the grille at proper places. 

3. Spring fountains and fountains. For these the same is 
nore or less true that has been said moncerning running fount- 
ains, but with this difference that they perfectly serve a pu- 
rely decorative purpose, and are only employed in sardens, as 
a means of obtaining water, teing connected with basins for 
gold fish or water plants. the simplest form of spring fountain 
consists of a shell on a vedestal; richer forms have several 
shells over each other, the lower fed by the upper. The whole 
may be surrounded by a single basin. The shells way te replaced 
by groups of shells, and the redestals may be in form of short 
columns, a clustered pier, the lower part of a vase, or figure 
sculptures. Discharge openings take the form of simple tubes, 
flowers, mouths of animals, or tan be connected with statues. 
Tt is evident that the sreatest latitude is rossitle in the 
treatment of fountains; thus a well known spring fountain in 
Rome has the form of a toat, and the one in Fiazza Navona is 
crowned ty an ancient obelisk. A rich contrast of falling and 
rising streams of water overfloping shell tasins, shell like 
mouths ab discharge openings, sometimes make real water ornan- 
ents of spring fountains. They may alse consist of an islet 
in a tasin treated and ornamented by statues supporting the 
water shells; it may further te enclosed by a canopy structure 
or it way decorate and cool the interior of @ room. 

4. Cascade fountains are purely ornamental in purpose and 
are architectural works wilh consideratle voluzes of falling 
water. They may be nerely architectural like Aqua Facla in 
Rome, with three great streams of water pouring down from a 
gate-like structure tefore a triumphel erch, and floying into 
a collecting tasin. Or in front of an architectural background, 
is constructed netural or artificial rock work, from different 
parts @6f which water gushes into a great basin as on Fontana 
Trevi at Romee Such cascade fountains may be developed into 
extended water ornaments ty sculptures and plant ornaments in 
connection with buildings, flights of sters, tridges, srottos, 
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etc.., as at Sanssouci and at Wilhelmshdhe in imitation of those 
at Versailles. 

The wall enclosing the basin way be formed like a seat (Fig. 
424), whose ‘back must have sufficient height, that a child st- 
anding on the seat cannot fall into the water; for this purpose 
the coping may be crowned ty a low iron railing to prevent one 
from climbing over the enclosure of the basin. 

V. MONUMENTS. 

Eesides fountains the principal decorations of streets and 
squares are monuments, for which we have only to consider men- 
orial and not sepulchral nonument&s. In all cases a distincti- 
on iswmade between the object toube supported above the ground, 
the pedestel, and the base or foundation. 

According to the object supported ty the pedestal, we may c 
classify eight different kinds of isolated monuments. 

1. The otject consists of emtlemsl a cross or an obelisk, a 
tower structure (monument on Kreuzberg, Eerlin). 

2. A bust is supported. 

2. A statue is supported. 

4. Iwo statues are supported. 

5. An eauestrian statue is the object. 

6. The princivel figure stands on a pedestal surrounded by 


or € subordinate statues. 
4, The monument has an architectural background. 


wy 


8, It is purely esthetic, decoration by statues subordinate. 

There are two primary requirements for monuments of all kinds; 
they must have good proportions of masses, and if isolated, t 
their outlines must be pleasing. Unfortunately both requireme- 
nts are séldow satisfied, since the training of the sculptor 
is too slightly architectural, and he tekes advice from the 
architectonly when the idea of the composition has been alre- 
ady decided. Thus for example, the Luther monument in Worms is 
faulty in arrangement; the subordinate figures stend on the en- 
closing wall and give the whole the appearance of a chessboard, 
on which stand several figures. It should te a first condition 
of an arrangement on the plen (Fig. 425), that the statues at 
a should in some way be connected with the monument proper at t. 

In the Luther monument in Worms all the statuss like that of 
Luther himself are looking in the same direction toward the e 
east, wubich has an unpleasins effects the monument is also not 
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orientated at right angles to the axis of the street, tut is 


parallel to it, extendind from east to west, which must te con- 
sidered a mistake, when the monument is not placed in the mid- | 
dle of the street itself like that of Fredéric the Creat in 
Eerlin, tut stands at the side of the street. 

The Schiller monument in Eerlin must be regarded as beings 
‘quite faulty, both in proportions and in its dimensions rela- 
tive to those of the soueare in which it stands, since the str- 
uctural masses of the treatre or of the two churches on Cens 
d’Armes market reouired a told and massive structure. The mon- 
uments in EFerlin most pleasing in proportions are Schinkel’s 
monument of the great elector and Rauch’s monument of Frederic 
the Creat. ) 

In regard to proportions and effect of cutlines, these will 
always be decided by the proportions between the pedestal and 
the object supported by it, and which rrescribes its plan. If 
we conceive that a cube rests on a slab and supports a ‘pyramid, 
(Fig.4263), the proportions of the masses viewed diagonally a 
will be comrletely changed and may be unpleasing; had we drawn 
a cylinder with height equal to its diameter and supporting 4 
cone, insteed of the cube and pyramid, its appearance would be 
the same frow any point. If we exploy a form interuediate bet- 
ween the tno, we have two choices of a form for the monument, 
either the octagon or the cross (Fig. 427). Circular, octagon- 
a1 or cross pedestals always look best if viewed diagonally. 

It is preferable to make the pedestal of such form as to pro- 
duce a gradual transition from the square te the cross, then 

to the octagon and finally to the circle. If we asain return 
#6 the sinclest case and insert a cap between the cube and the 
pyranid (Fig. 428), its projection will conceal a part of the 
cyrarid and thas lessen the object suprorted by the pedestal. 
As it is really the trincipal part of the monument, the pyran- 
id should appear as large as possible, hence a special base is 
gEeperly given to it, whose mass is in a pleasing proportion 

to the mass of the tyremid. If the base #s too massive, the 
tyramid looks small} end if too lon, it does not ect as a mass. 
If an otelisk is made the principal object of the wonument (Fig. 
429), or a wemorial column instead of a pyramid, the mass of 
the tase would arrpear unpleasing in proportion to the obelisk. 

Cn this consideration are based the good end bad arransgerents 
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cf monuments. 6n most monuments the proportion between object 
and pedestal is therefore unpleasing, since the pedestal is 
nade too high, propucing too massive an effect. It too freque- 
ntly looks like a tile stove. Therefore it will always be prop- 
er to insert a speceial base between the cap of the pedestal 
and the principal object of the monument, thus reducing the 
total height of the monumgnt ty a substructure in parts. Cne 
will never fail if these ground laws are obeyed, as Rauch did 
in his monument of Frederic the Creat. 

A second point requires nitice, that the pedestal an@ the 
base of the object must be so arranged,with reference. to: thed 
ckject, the treatment and the decorations in relief, that the 
object becomes the principal thing, or that a contrast is pro- 
duced between the treatment of the object and the more or less 
detailed treatment of the base portion. 

Thus an couestrian statue agrees with a richly treated base 
ebove a nore simply formed pedestal, statues with rich drapery 
or richly detailed costumes, @ standing or crouching lion, a 
dragon fight, etc., will require plain and simple -beses and pe- 
destals, to retain the contrast. Thus the developrent of the 
architectural mouldings of the base and pedestal essentially 
depends on the degree of detali ic the rrincipel object. 

To treat a monutent as a shem fountain from which no water 
flons like the Schiller monument in Eerlin, is a coarse offence 
against the external and internal truth of an art work. 

The ascending sters that form the substructure of a monument 
should recall the steps of stairs as little as possitle, and 
therefore should te so rrofiled thet rain water may sreedily 
ron off, and that their purpose may be apparent to the eye. 
(Fig. 430). Inscriptions are best cut with a rectangular sect- 
ion of the letters; incisicns with triangular section easily 
becore illegitle ty exposure to weather. To arrange seats on 
the tonurent itself is improper, since it may easily te defaced. 
Eut it is suitable to rlece seats in the vicinity of the monu- 
ment so thet it may te seen with ease. 

1. Zn ronunents whose princiral subject consists of emblems 
or objects of any kind, except statues, the base and pedestal 
should be errenged to accord therewith. A fine motive of such 
monuments is shown in the otelisk fountain in Carlsruhe (Fig. 
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431): an ovelisk is flanked by two griffins, lions, river sods, 
ebve,, whose massive oblong pedestals praject beyond the square 
of the otelisk; the latter is utilized as a running fountain, 
whose two tasins may project beyond the pefestal at its sides. 
The sane motive wey be utilized in wonuments with statues. 

2. Monuments with busts usually have a prorortionally high 
pedestal that receives the inscription; to prevent this fron : 
having a too massive effect, a special base may te inserted b 
between the cap of the pedestal and the bust. The busts may 
stand free or may be rlaced against the rear walls of torti- 
cos, or also be arranged as memorial fountains. The busts may 
be protected from rein ty a canopy-like sthucture. 

2, Especial care must be taken in case of detached monuments 
with statues, that they have good proportions on all sides, @& 
and that they diminish rrorerly upward. Therefore it is proper 
to cover the figures with mantles, which conceal the spaces te- 
treen the legs, to place emblems at the feet of the figures, 
pedestals supporting an arm cf the figure, and similar access- 
ories, which give the chief object a broad base. Hence in many 
cases, sittings figures appear better than if they were stand- 
ing, since their lower portions are broader. In monuments with 
statues, the pedestals usually look too broad when viewed diag- 
onally, and the angles are therefore usually truncated (Fig. 
432). In nore richly detailed pedestals, the angles are flank- 
ed ty pilasters or slight projection, and an entatlature is i 
inserted ctetween theér capitals anf the carp. 

4, Honuments with twe statues as a rule require en oblong fp 
pedestal, with its broader side at front. This broad front site 
then requires, so as not to seem empty, to be divided ty reli- 
efs, inscrited tablets, end like ascessorics. Figs. 433 and 434 
represent the base of such a monument at Ceneva, executed after 
designs of Erofessor Nicolai. 

5. Equestrian statues likewise need an oblong redestal, but 
jts end is in front. The told mass of the body af the horse 
forms an esthetic contrast to the pedestal, at whose base angle 
statues may be Placed. Among the most beautiful equestrian sta- 
tues are the wonuments of the Great Elector, of Frederic the 
Great, that of Colleoni in Venice, the angles of the pedestal 
being decorated by columns. 

é. One of the most extenSively employed types of monuments 
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is that where a central statue is surrounded by four angle 
fisures. An increased development én height results in such 
monuwents as well as a tyramidal enlargement downward. It is 
preferatle for these monuments also to make the pedestal low- 
er, placing the principal statue on a special base (Fig. 435). 
Host seated angle statues likewise have separate bases. 

Sometimes four sutordanate statues are placed between the 
angle statues, or groups of emblems, coats of arms and other 
symbolical or ornawental accessories. These may be so arranged 
that the lower part of the pedestal is separated from the upper 
cortion bya cap, and independently developed architecturally ., 
so that the upper part tecomes a low frieze, flat or decorated 
by reliefs. In this way the mass of the pedestal can te more 
richly treated, and its beauty of proportion be increased by 
these subdivisions. 

7, The treatment and proportions of an architectural backgsr- 
ound of monuments must te arranged in accordance with the mon- 
ument when serving as a foil to heighten the importance of the 
monument. Thus the statue of Eavaria in Munich is surrounded 
by 2 hall of fame, and in the competition for the monument of 
Victor Emanuel, a triumphal arch was tlaced in the foreground, 
beneath it being placed the actual monument. The erchitectural 
surroundings of a monument may evidently te arranged and treat- 
ed in the most varied ways; not too large a scale will always 
te preferatle for the architecture, so that the monument may 
be as prominent as possitle. Nichelangelo well understood in 
his tombs of the Medici as well as in the monument of Fore 
‘Julius II, how to make the statues themselves more imposing by 
the small scale of the architectural tacksround. 

There remains e word to say in regard to monuments, which 
are not detached or isolated. They are generally arranged as 
niche monuments attached to a wall, and the architecture of t 
the niche forws the principal motive of their treatment. The 
notive of the triumphal arch was frequently used to geod advan- 
tase in the more extended designs of this kind. Four niches, 
each containing a statue, are also combined in a detached mon- 
ument, that terminates at top in some form of roof. (Fig. 436). 

8. Furely esthetic monuments are usually arranged according 
to a few ground types as memorial columns, tower structures, 
temple buildings, and also as gtatues arranged around a centr- 
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central point. When the memorial piller is of slender proport- 
ions, it may take the most varied forms (Igel column near Tre- 
ves, monument of Columbus at Genoa, Hemorial column in Neustadt 
at Vienna, Mary’s columns of Rococo perior ‘in different cities 
of Austria); in larger designs it was usually treated as a co- 
lumn with capital, whose abacus is accessitle by a winding st- 
airs (column of Trajan in Rome, Column Vendome in Faris, Monv- 
ment of victery in Berlin). Honuzents like towers are either 
solid (monument of Lysicrates, monument on Kreuzberg in Eerl- 
in), or are arranged to serve as towers for otservation. 

These may also be treated in different ways according to lo- 
cation. The substructure containing the entrance to the stairs 
or an elevator, (towers of Trocadero in Faris), sometimes forzs 
an extended architecturel design, sometimes with the form of 
an open portico, that of a chapel (Fig. 43, a), or finally a 
cross shaped substructure bt, with centre occupied by stairs. 

In arrangement 2 the stairs tay te placed in an apse, so that 
it is first connected with the central stairs above the vaults. 
We have a characteristic example of temple and centrally ar- 
ranged ¢lans in the Walhalla near Regensbure and in the Ruhmes- 
halle near Kehlheim. Such designs with which are to be classed 
lookout pavilions, like the Cloriette of Schénbrunn near Vien- 

na, do not admit of a general discussion, being entirely free 
compositions, probatly the freest and most pleasant problems 
of the architect, permitting a nultitude of solutinns. 

We CITY CATES; TRIUMPHAL ARCHES. 

Now that most cities have no narrow circle of fortifications, 
a principal notive for the treatment of city gates entirely d 
disappears, that gave the gates a certain character in early 
towns, the gate tower that sometimes only served to contain a 
portcullis or drawbridge, or sometimes the prison, or suard. 

City gates have become obstructions to traffic according to: 
modern ideas, and one is disposed to remove them, rather than 
erect new structures. If they have teen retained from consider- 
ation for esthetically important older gates, the old fortifi- 
cations have usually been torn down at right and left of them, 
and the traffic near the gates is thus falicitated. If new ga- 
tes are erected, the plan of the streets is generally arranged 
so that the larger central opening is used for wagon traffic, 
abile the smaller side openings serve foot passengers. Yet such 
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modern gates eventually proved too narrow for the traffic, so 
that they were entirely isolated like the Fropyleum at Hunich, 
or passages later arranged at one or both sides as at the Eran- 
denburg gate in Eerlin. 

Cates are frequently flanked by suard houses, or ty buildings 
for collection of the octroi duty. Thus results the usual arr- 
angement of tree erenings between wings. If the central gateway 
is covered by a semicircular arch as well as the narrower side 
cpenings, the motive of the triumphal arch is usually the most 
natural design.(Fig. 438). The widdle part is generally crowned 
by an attic and group of statues, a quadriga or other symbolic 
decoration, and the wings are covered ty platforms reached by 
stairs, and their parapets may have battlements. Such platforms 
are peculiably suitable for seeing life in the streets during 
festivals, and open toxes may be arranged over the side arches 
for the same purpose. Where wings are unnecessary, external s 
stairs may te placed to make the attic accessitle. If streets 
terminate without a gateway, their ends ere preferably marked 
by squares and ty corner tuildings of more importance. Cate- 
ways in the interior of a city usually result from the passage 

under a reilway. in the better quartets they especially reonis= 
re artistic decoration, which should at least comprise a rpleas- 
ing and told limitation of the masonry forming the railway via- 
duct. The same is also true of railway tunnels inside cities. 
Thus the tunnel under the castle of Heidelbers should have been 
constructed at somewhat sreater expense. 

‘X%. ERICCES, RAMES, EASINS FOR WATER, HAREORS. 

Eridges over canals and rivers within cities are usually lou, 
as the level of the streets is not much above the highest level 
of the water, as in Faris, Eerlin and Amsterdam. In cities in 
mountainous regions, bridges are placed high above the point 
of view; reference is here made only to the chain bridge in 
Ereiberg in Switzerland. It seldom suits wagon traffic to raise 


the bridgeway too much at its middle, so that in cities like 
Amsterdam the towpath must ce lowered on account of the many 


bridges spanning canals, causing transport of freisht on the 
canals to take other routes. If the tridge spans a siream so 
that its sides cannot be seen (Fig. 429), it is then erected 
as a structure purely utilitarian. Eut if streets extend alongs 
the tanks or passenger steamers pass under the bridge as in 
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Faris, there is opportunity for an esthetic treatment of the 
sides of the bridge. Thus many city bridges, the Seine bridges 
in Faris, Arno bridges in Florence, Woldau bridge in Frague, 
Elector’s bridge in Eerlin and others, are treated and decora- 
ted as architectural works. Ihe motive of the decoration of 
bridges of symmetrical form as stated in former Charters, is 
furnished by the arrangement of atutments and piers; in large 
iron bridges any decoration desired is concentrated on the pi- 
ers, while scarcely anything is added to ornament the bridge 
itself. 

In the selection of the mode of construction lies a princi- 
val weans of giving a pleasing appearance to iron bridges, and 
this should te carefully considered for large iron bridges in 
cities as far as circumstances permit, so that they not only 
satisfy material end also esthetic needs, and the mononotonous 
lattice and ugly Fauli bridges should therefore be avoided. The 
bridge over the Rhine at Coblenz is one of the most pleasing 
iron bridges, and it springs over the stream in a single arch. 
Arched bridges are generally most pleasing when in a single 
arch like nearly all bridges over the Seine at Faris. It is 
only admissible to cover the construction with plates for 
smaller iron structures, and great bridges must produce a4 
pleasing effect ty the division of the masses. 

The principal decorations of bridges always consist of an 
architectural treatment of the cars of the piers. fhe end por- 
tels and the caps of the intermediate piers, besides the struc- 
ture itself, give the bridge a special stamp. The end portals 
are either towers, as at the bridges over the Rhine at Stras- 
turg end Mannheiz, where doutle portals are constructed on ac- 
count of the double tracks of the railway; the foot ways on & 
each side lead to the arrangement of two large and two smaller 
entrance openings, or if the bridge is to serve for wagon traf- 
fic at the same time, to the use of three large and two small 
gateways. Or the end portals are flanked by towers, as in case 
of many tridges in fortified cities (Kayence, Cotlenz and Vir- 
scheu bridges). lower rortaly may receive the richest architec- 
tural treatment. 

The wost teautiful decoration of intermediate piers consists 
of bridge chapels, great favorites in the middle ages. Small 
structures for various purposes may be erected in their places. 
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2 lookout tower may also be built on the central pier. 

The chains of chain bridges require . special suprert at each 
bridge pier, that usually takes the form of a tower. The apre- : 
arance of the chain bridge over the Banube in Eudapest is very 
stately and dignified; the series of portals and the lines of 
the chaing of the structure itself produce a pleasing effect. 

_ On smaller bridges in cities a favorite idea is to substit- 
ute separate statues or groups for the end portals, to decora- 
teethe widdle pier by a monument as on the Elector’s bridge in 
Eerlin, the old bridges of Frankfort and Frague, and the posts 
of the railing are made posts for gas lamrs. It is likewise 
very proper to widen the foot ways ty corbelling out the tops 
of the piers, as in the bridge over the Rhine at Easle, where 
semicircular pier caps are furnished with seats. 

The railings of stone bridges are preferatly solid and also 
of stone, or perforated and made of brick in smaller bridges, 
or are balustrade railings, and are made of wood for wooden 
bridges or of iron for iron bridges. In the first case, the 
railings are parapet walls extending between pedestals, which 
nay serve to suprort lamp posts for gas or electric lights: i 
in smaller bridges the railings may be treated as lattice sir- 
ders producing a structural effect. Railings of wooden bridges 
are usually constructed cf an external covering of toards, like 
talustrades of galleries and may te made of fret-sawed toards. 
Completely covered wooden bridges were formerly favorites, cov- 
ered stone bridges are rarer, like a bridge over the Arno at 
Florence, where @ corridor passes over shops and connects the 
Uffizi and Pitti palaces. 

All structural decoration is generally rejected in case of 
ramps, quay walls, retaining walls, etc.; rusticated masonry,., 
cyclorean masonry, and all told and solid masonry are test 
suited for these. Ihe middle ages and Renaissance were not al- 
Ways satisfied in such cases to consider merely the material 
needs; engineers were always too much artists, and artists 
were too much engineers, to be pleased with a tare wall nith-— 
cut decoration. Ey corbelled tays, battlements, sculptured 
coats of arms, emtlems of cities, reliefs and angle towers, 
and similar expedtents they sought to relieve the monotony 
of their walls; if these were wells of fortifications, then 
the preceding expedients were added to the elements of military 
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architecture, waking interesting esthetic decorative works of 
city walls, ends of bridges and city sates. Ihe entire quay u 
wall in H&échst on the Kain is even decorated by a late Cothic 
round arched frieze ornamented by lilies. 

Walls of large docks for receiving ships, as well as those 
of harbors, are usually flat and plain, which is best suited 
to their purpose; cranes anf other machinern for loading, wood 
vosts and iron rings for mooring vessels, landing stages and 
stairs, belong to such shore walls. Sheds for goods, custom 
houses, covered halls for sailors, light houses, waiting rooms 
for the public, ticket offices, restaurants, hotel gardens and 
similar accessories, give the shores and hartors their special 
stamp accordins to local conditions. One of the most beautiful 
hartors is that of Cenoa with its great portico; one enjoys t 
the magnificent view of the ships and the activity on shore. 

Our wodenn insipid era has done little to make the treatment 
of herbors more pleasing; still something has teen done of Lake 
Constance in this respect. the hartors of Constance, Lindau, 
Friedrichshafen, are known for their beautiful designs. Ceneva 
also possesses beautiful quays, as well as parts of Naples, T 
Trieste and Leghorn., in their quays decorated by gardens. Cth- 
er cities famous for beautiful harbors and shore promenades are 
Dover, Havre, Erighton, Kiel, Hamburs and Fortsmouth on the I 
Isle of Wight. The very large quays in London and other sea ¢ 
ports serve exclusively for material needs, so that attention 
is paid only to architectural considerations, so far as to lo- 
cate magnificent tuildings in their vicinity, railway stations, 
hotels, warehouses, etc.; these large and really splendid stru- 


ctures give to such harbors and ‘quays a specific esthetic character. 


Ye LICHTING OF CITIES. 
This is preferably by gas and electricity, and reguires lamp 


costs for supporting the lights. Since cities require a large 
number of lamps, cast iron is usually employed as the material 


of lamp posts; it is proper to make the cedestals of stone for 
large lame posts, such as are usually erected before palaces 
and putlic buildings or on squares. It is even advisatle to 
treat the pedestals es cclumns for sake of econony., and bec=- 
ause they may also te used as posts for stopping carriages. 

In many places such columns are also used for supporting a 
clock, thermometer and barometer, a leaden ctlate being hinged 
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to their lower part, that it way be turned like the leaf of a 
book, and on it may te painted a plan of the locality, addres- 
ses, times for visiting things worth seeing, etc. The lower ¢ 
part of the lamp post is made wider and may be treated like t 
the classic tripod, or the lower part of a vase. The shaft can 
de diminished upward and is also test treated in imitation of . 
the antioue candelabra and similarly decorated, usually crown- 
ed ty a freely treated Corinthian capital, which supports the 
lamp or a circle of lamps, with angular or scroll arms radiat- 
ing from the centre. The lamps may be placed in a circle or in 
several tiers above each other, forming groups of three, four 
or five. It is usually expected to obtain from such groups bet- 
ter effects than they actually produce, for a pyramidal sroup 
does not appear so well from beneath, as does the simple arran- 
gement in a circle; still the size of the lamps will decide 7% 
which arrangement should be preferred. When burners are used 
without glass shades, as in circular crowns of sas lights, 
the space required for each is less than if shades were used, 
which both protect the light from wind, modify and disperse 
it. Reflectors are often r¢laced behind the lamps. 

The lamp tosts as works in cast iron admit of the most varied 
treatment in detall; zine or bronze is rarely used for lamp rp 
costs except in enclosed rooms, and wrought iron is only for 
lanterns in private houses, since these metals ere too costly 
to be used for the great number of lamp posts needed in a city. 
Cast zine posseses too little strength unless the material is 
‘quite thick, to be exposed to injury in the open streets, that 
might deface the lamp post. 

¥. CLECORATIONS FOR FESTIVALS. 

These serve temporary purposes, therefore excluding everyth- 
ing wonumental, employing extedients of very diverse kinds, ec- 
cording to the season of the year, in which they ere erected, 
such as standards and flags, garlands of leaves and fir branch- 
es, wreaths of flowers, triumphal arches and gateways built w 
with a wooden framework, over intessections of streets, tapes- 
tries, dreperies, ornamental paintings, emflems and roats of 
arms, decorative objects of all kinds made of gyrsum, paper and 
clay, tablets with inscriptions, illuminated transpagencies, etc. 
For festivals and ceremonies when the court and government or 
city officials appear on a special square, and the spectators 
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concentrated, raised amphitheatres,:pavilions for the court 4 | 
and officials, and music stands are necessary, while for musi- 
cal festivals, for shooting contests or tournaments, large as- 
sembly halls, restaurants, offices and similar subordinate iro- 
ous for various purroses are needed. . 

For our era world’s exhibitions take the rlace of Clympic 
games of the Creeks, and contests of animals and men #@n Roman 
amphitheatres. Almost all larger cities bave their buildings 
for industrial exhibitions, wholly or partly devoted to local 
exhibitions, for musical contests, art exhibitions and other 
purposes. The world’s exhibitions in addition to the halls of 
exhibitions require a multitude of ‘annexes, restaurants and p 
tlaces of amusement, kiosks, and special designs of which as 
little may be said in a general way as of decorations for fes- 
tivals. Eocal conditions, customs and usuases, character of 
the festival and that of rreparations for it, sovern the deci- 
sion for expedients to te used in the decoration. Thus the 
character of the festival and decorations will be decided by 
the mourning of a solemn funeral ceremony or by the -joy of a 
festival. | 

Festivals of all kinds may te collected under certain general 
points of view. Church festivals have their peculiar character, 
determined according to the sect, and recur annually like Cor- 
‘pus Christi day in Catholic cities, or 4s in the next group 
they way be regarded as historical and are festivals of greet- 
ing at the installation of a recently elected rope or a newly 
appointed prince of the Church, or nay be any jubilees. 

Historical festivals are those connected with a prince, like 
those ‘just mentioned, when the more important days, coronation, 
marriage, victorious return from war, birth and death, are com- 
memorated. A third category includes all popular festivals of 
music, singing, shooting and gymnastic contests, that recur 
annually or periodically, like the October festival in Wunich, 
Firt-weador lestival in Dresden, Eeorle*s festival in Cannstadt. 
To these are allied the traveling collections attended by pro- 
fessionals during Fentecost, and finally the great exhibitions 
that terminate in late sumuer or autumn, according to their in- 
portance, or world’s exhibitions, which usually last from May 


till the end of Cctober. 
THE ENC. 
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